UNCLASSIFIED 


AD  NUMBER 

AD019725 

NEW  LIMITATION  CHANGE 
TO 

Approved  for  public  release,  distribution 
unlimited 


EROM 

Distribution  limited  to  U.S.  Gov't, 
agencies  only;  Test  and  Evaluation;  27  Nov 
1979.  Other  requests  for  this  document 
must  be  referred  to  Commander,  Dugway 
Proving  Ground,  Attn:  Technical  Library. 
Dugway,  UT  84022. 

AUTHORITY 

AFMC  Itr,  19  Feb  2002 


THIS  PAGE  IS  UNCLASSIEIED 


UNCLASSIFIED 


AD  NUMBER 

AD019725 

CLASSIEICATION  CHANGES 

TO 

unclassified 

EROM 

confidential 

AUTHORITY 

DPG,  D/A 

Itr,  10  Dec  1979. 

THIS  PAGE  IS  UNCLASSIEIED 


UNCLASSIFIED 


AD  NUMBER 

AD019725 

CLASSIEICATION  CHANGES 

TO 

confidential 

EROM 

secret 

AUTHORITY 

3 Aug 

1956,  Group-3,  DoDD  5200.10, 

THIS  PAGE  IS  UNCLASSIEIED 


I 


"w’ 


V//  -« 


OTICE:  WHEN  GOVERNMENT  OR  OTHER  iJRA WINGS,  SPECIFICATIONS  OR  OPHER  DATA 
rlEliSfiD  FOR  ANY  PUftf'OSF  Ox'HER  TU'AN  iN  CON>IECTION  WITH  A DEFINITELY  RELATED 
..f?V‘SRNMEN'f  PROCOEE&IENT  OPERATION,  THE  L.  S.  GOVERNMENT  THEREBY  INCURS 
• ' RESt>ONSn5lLJTY,  IfOF  ANTi  OBLIGATION  WHAl  SOEVER;  AND  THE  FACT  THAT  THE 
' may  II AV’:  FOR^PJLATED,  FURNISI-  ED,  OR  D"  ANY  WAx  SUFPUED  THE 

: UD  DRAWINGS,  SPECIFIC  ATI^^NS,  OR  OTHER  DATA  IS  NOT  TO  BE  REGARDED  BY 
S^PLICATION  or  OTHERV  ISE  as  It!  ANY  MANNER  LICENSING  THE  HOLDER  OR  ANY  OTHER 
ASRSON  OR  COxRPORATIOM,  OR  CONVEYL^G  ANY  RIGHTS  OR  PERMISSION  TO  MANUFACTURE, 
:E  Oft  SELL  ANY  PATENTED  INVENTIO^^^  THAT  MAY  IN  ANY  WAY  BE  RELATED  THERETO. 


The  following  ESPIONAGE  NOTIt.E  -an  be  disregarded  unless  thio  docmn 
is  plainly  naarked  RESTRICTED,  CONFIDENTIAL  or  SECRET . 

NOTTC]^  THIS  DOCUMENT  CONTAINS  INFORMATION  AFFECTING  THE 
NATIONAL  DEFENSE  OF  THE  UNITED  STATES  WITHIN  THE  LEANING 
OF  T:1E  ESPIONAGE  LAWS,  TITLE  18,  U,S.C.,  SECTIONS  793  and  794. 
THE  TR.vNSMISSION  OR  THE  REVELATION  OF  ITS  CONT  ENTS  IN 
ANY  MANNER  TO  AN  UNAUTHORIZED  PERSON  LS  PROHIBITED  BY  LAW. 
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DEPARTMEOT  OF  THE  AIR  FO??CE 

HL'ADQUARTERS  UtJ  rTEO  STATES  AIR  FORCE 
WASHiNGiTON  15.  D.  C. 


DEC 


SUBJECT:  (Uncl)  Elnal  Letter  cz,  Project  Ko,  APG/ADA/43-F-1 

TO;  A.11  recipients  of 


Project 


APG/aD/IA3-?-1 


] , Ajr  PrcTing  Grcuiid  Repox^t  No.  JiPG/ADA/43-F-l,  ■Coc'i;at  Sui-f 
bility  Teat  of  F-36F-2  Aircraft  with  T-I60  Guao*,  dat'>d  3 August  1933, 
has  been  reriered  bj'  this  Headauartera. 


2,  The  concluaions  contained  therein  are  concurred  .-*n  and  the 
recQinnendEtiona  ere  approved. 


a.  Reference  paragraph  3i-d)  which  reconmends  that  considera- 
tion bo  given  to  the  inclusion  of  the  T-I60  20nsn  gun  in  future  fighter 
aircraft. 

(1}  The  T-I60  gint  ie  presently  scheduled  for  the  F-66H, 

F-lOO  and  F-101  J.ircreft,  and  is  being  considered 
for  the  F-I03. 

b.  Reference  paragraph  3a (2)  which  reconnnends  that  the  problems 
associated  with  engine  compressor  stalls  be  resolved  prior  to  the  accept- 
ance of  the  T-I6C  gtn  for  future  aircraft. 

(*l)  The  problems  associated  with  compressor  stalls  are  being 
investigated  by  on  a high  priority  basis.  Based 

on  information  avi:ilable  from  results  of  present  flight 
testing,  it  is  the  opinion  of  ARDC  that  these  problema 
will  bs  resolved  before  the  first  production  aircraft 
with  T-'i.6o  guns  ij.  taken  into  the  Air  Force  inventory. 

c.  Reference  paragraph  3®(3)  which  recommends  that  six  to  eight 
seconds  of  .lire  be  provided,  in  i-..tuie  aircraft  eq^uipped  with  T-I60  guns. 

(1)  The  F-86H  will  be  provided  with  seven  seconds  of  fire; 
the  F-IOC,  IT  seconds;  the  F-101,  I3  seconds. 


CONFIDENTIAI. 


CONFIDENTIAL 

d.  Rofftrence  paragraph  3^(4)  reeomne&ds  the  devalopneat 

of  trees?  saasuhitiou  for  the  T-I60  gun« 

(1)  ▲ reguirsKsent  has  been  established  for  tracer  ammunition 

for  the  T-I60  gun.  In  addition*  a requirement  for  an  armor 
piercing  round  has  also  been  established.  It  is  estimated 
that  these  rounds  sill  be  available  for  test  at  AFAG  In 
January  1934*  end  will  be  in  production  ai»ut  September  1954* 

e.  Beference  para^aph  3e(3)  which  recooiiiends  that  a suitable  reticle 
csjaera  isstaUBvion  utilising  the  features  of  the  Zoan»X’  erector  head  be  pro- 
vided in  future  fi^^ter  aircraft. 

(1)  in  aircraft  modification  proposal  for  the  eubatltutiou  of 
3/3*  vide  l^oomar  isaembly  in  place  of  the  present  si#t 
reticle  camera  lens  adaptor  la  being  processed  in  accordance 

with  iTR  57-4. 

f.  Beference  paragraph  3*<6)  which  recommends  that  a laore  effective 
system  of  quslity  control  of  components  be  provided  for  the  T-1^  gvin. 

(1)  i copy  of  the  subject  report  was  forwarded  to  for  reao- 
lutlon  of  quality  oonti'ol  problems  on  the  T-I60  gun  with  the 
Ordnance  C^rps*  Department  of  the  irmy. 

g.  Reference  paragraph  3®(?)  which  recommends  that  an  objective 
training  program  be  Initiated  to  fulfill  the  training  requirements  for  the 
V-I60  gun. 

(1)  T-16>0  guns  have  been  received  by  ATRC  and  training  has  been 

included  in  the  regular  Weapons  Ueeheoiic  Ocurse*  No.  43230. 

h.  Reference  paragraph  Sh](8)  which  reocmmends  installation  of  a 
s^leptor  switch  to  permit  firing  of  either  two  or  four 

(1)  Action  has  been  initiated  to  proeeaa  this  modification 
proposal  i£\  adcordenoe  with  AIR  37*4* 

By  ORDiR  OF  1EE  CHIEF  OF  STAFFi 


PLSA8B  NOTE: 

This  Approval  Letter  has  betss^n 
reproduced  by  RQ*  Air  Proving 
Ground  Cosnand*  It  should  be 
msile  a part  of  your  copies  of 
th'J  project  It  refers  to. 
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Brigadier  General, /OsAf 
Deputy  Director  0^  Requii'^mentS 
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AT-  ICMW  A'l,  ru. 
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SECURITY  IN^'QRMATION 


HEADQUAKTERS  SECRET 

AIR  PROVING  GROUM)  COMMAND  By  authority  of  Comdc 
Gglifi  Air  Foree  Base,  Florida  Air  Proving  Ground 

Command  _^/  ~ 

~0)e'te‘)  ' (Initials) 

3 August  1953 

0»!BA‘r  SUITABILITY  TESf  OF  F-86F-2  AIRCRAFT  WITH  T-160  GUNS 


PfiOJECT  NO.  APG/ADA/43-F-1 


1.  Attached  hereto  is  the  Final  Report  on  Project  No„  APG/AOA/43- 
F<"1*  the  object  of  which  was  to  determine  the  operational  capabilities 
fi;id  limitations  of  the  F-B6F-2/T-160  fun  installation  and  to  assess  the 
impact  this  new  cveapon  may  have  on  th'n  Air  Force.  This  project  was  con- 
ducted in  Korea,  under  the  operationwi  control  of  FEAF. 

2.  The  F-66F-2  gun  installation  included  four  T-160  20  on  guns 
with  a total  aiununition  capacity  of  460  rounds  (approKimately  ^ 
seconds  of  fire).  The  T-160  gun  is  a revolver  type,  electrically  fired 
’ueipOB  having  a cyclic  rate  of  1500  rounds  per  minute  and  a muzzle  ve- 
locity of  3150  feet  per  second, 

3.  air  Force  operational  experience  and  studies  of  weapon  effec- 
tiveness have  indicated  the  requirement  for  a fighter  weapon  of  higher 
kill  potential  than  afforded  by  our  present  caliber  .50  azmament  system. 
The  20  nni  T-160  gun  with  its  related  ammunition  has  the  potential  of 
providing  the  Air  Force  with  u reliable  weapon  to  meet  this  requirement. 
This  is  based  on  pilot  opinion,  a alysis  of  the  effect  of  enemy  HE 
ammunition  on  our  aircraft,  studies  of  tecninal  effectiveness  of  similar 
afamunition  conducted  in  the  past,  esd  effect  of  the  T-160  ammunition 
against  ground  targets.  The  weight  penoUy  in  the  aircraft  and  the  cost 
to  the  Air  Force  in  terms  of  personnel  and  support  requirements  are  con- 
sidered acceptable  in  view  of  the  weapon’s  higher  kill  potential. 

4.  The  test  installation  was  not  suitable  for  combat  due  to  the 
limited  quantity  of  ammunition  end  the  occasional  occurrence  of  engine 
compressor  stall  while  firing  the  guns.  These  major  deficiencies  and 
other  problems  of  a less  serious  nature  must  be  corrected  in  any  pro- 
duction 

5.  In  view  of  the  above  considerations  it  is  recommended  that 
this  weapon  be  given  extensive  consideration  in  the  selection  of 
ment  systems  for  future  fighter 


Major  General,  USAF 
ComjTiander 
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1.  INTRODUCTION! 


The  Air  Proving  Ground  Consnand  was  directed  by  Headquarters 
15AF  to  conduct  a conibat  test  of  the  T-160  gun  as  installed  in  P«>d6P-2 
aircraft  to  determine  its  operational  suitability  under  actual  cof^at 
CGfiiditiOinS«  This  *prOjGCt  Is  Ghv  phsse  uf  a eomprehensAve  test  program 
involving  the  evaluation  of  several  new  designed  guns  installed  in 
various  fighter  aircraft. 

Ten  aireroft  were  manufaetured  with  this  installation.  Eight 
of  these  were  committed  to  this  program.  During  the  period  of  6 - 24 
October  1952.  these  aircraft  were  received  from  North  American  Aviation. 
Inc.  and  were  delivered  to  Edwards  Air  Force  Base.  California  where  a 
shakedown  test  of  the  installation  was  conducted  to  minimize  the  posai- 
biiitles  of  functional  deficiencies  reflecting  unfavorably  on  combat 
test  results  of  the  gun  installation.  The  results  of  these  shakedown 
tests  indicated  that  the  installation  had  reached  an  acceptable  state 
of  reliability  to  be  committed  for  eonbat  test  (Reference  APG  Report 
AFG/itOA/43-A-n . 

To  minimize  the  possibility  of  failure  of  any  of  the  new 
components  and  to  insure  a comprehensive  evaluation,  a test  team  was 
fcrmed.  Team  members  were  composed  of  qualified  personnel  from  APGC« 
ARDC«  TAG.  ATRC.  WAOC«  Aberdeen  Proving  Ground,  North  American  Aviation. 
Inc,.  Ford  Siotor  Cooipany.  Sperry  Gyroscope  Company  and  General  Electric 
Cooq)Bay. 

The  test  was  conducted  in  Korea  under  the  operational  control 
of  the  Far  East  Air  Forces,  with  the  assistance  and  participation  of 
personnel  from  the  4th  Fighter  Interceptor  Wing.  The  flying  phase  of 
this  program  was  conducted  during  the  period  of  16  January  1953  through 
1 May  1953. 

The  installation  in  the  aircraft  included  four  T-160  guns,  each 
provided  with  115  rounds  of  smounition  (approximately  4)4  seconds  of 
fire).  The  20  nra  T-160  gun  is  a revolver  type,  gas  operated,  belt  fed. 
eiectrlc£illy  fir^  weapon  which  has  a cyclic  rate  of  1500  rounds  per 
minute  and  a muzzle  velocity  of  3150  feet  per  second.  The  ammunition 
provided  for  the  gun  includes  an  API,  iEl  and  a practice  round.  This 
weapon  was  designed  to  provide  increased  effectiveness  against  air-to- 
air  and  air-to-ground  targets. 

2,  OBJECT! 

The  object  of  this  test  program  was  to  determine  the  opera- 
tional capabilities  and  limitations  of  the  installation  and  to  assess 
the  requirements  imposed  on  the  Air  Force  by  the  use  of  this  new 
weapon.  The  following  factors  were  considered  in  this  evaluation. 
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Because  of  the  volume  of  the  data  collected,  details  coocertilng  each 
factoc  considered  have  been  included  in  the  Appendices. 

a*  Accuracy 

b.  Terminal  Effectiveness 

e.  Aircraft  Performance  Penalty 

d»  Ammunition  Quantity 

e*  Tactics 

f.  keilability 

g.  Training  Bequiremeats 
3.  OPERATIONAL  ASPECTS; 

Sa  Capabilities  and  Liaitatioas} 

Cl)  Accuracy i 

(a)  Harraoniration.  Boresiahtina  and  Fire-int 

All  aircraft  were  harmonized  and  fired  in  on 
a 1,000  foot  range  using  API  ammunition.  The 
range  facilities  at  the  test  site  precluded 
the  use  of  a longer  range  for  flre-in.  The 
installation  features  provided  for  boresigbt- 
Ing  and  firing-in  of  the  guns  are  critical. 

Too  much  tits^  and  effort  (20  to  30  man-hours) 
is  requirini  to  obtain  acceptable  dispersion 
patterns,  (The  procedure  used  and  the  re- 
sults of  each  individual  aircraft  are  attached 
as  Appendix  C.) 

(b)  Increased  Muzzle  Velocity: 

Tne  increase  in  muzzle  velocity  provided  with 
this  acnunition  results  in  a decrease  in  time 
of  flight  of  the  projectile  relative  to  the 
.30  caliber  M-8  ammunition.  The  value  of  this 
decrease  with  this  ammunition  is  in  the  order 
of  6%  to  7%i  Due  to  the  large  variables  in 
altitude,  air  speed  and  range  of  fixing  during 
the  combat  test,  it  was  not  possible  to  validly 
assess  the  effect  on  accuracy  In^lied  by  this 
increase  in  muzzle  velocity.  It  is  considered 
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reasonable  to  -stsiuae  tbet  this  is  an  advantage; 
however«  it  is  obvious  that  this  small  improve- 
ment becomes  lost  when  considering  the  larger 
variables,  such  as,  the  pilot's  ability  to 
track  accurately,  the  poor  response  of  the  air- 
craft at  extreme  altitude,  etc. 

(c)  Requirement  for  Tracer  Ammunition; 

The  pilots  flying  these  test  missions  were 
unanimous  in  their  opinions  that  there  exists 
a requirement  for  tracer  anmunitios  for  this 
new  weapon.  This  is  most  apparent  in  fighter 
versus  fighter  combat  since  oftentimes  a pilot 
does  not  ht^ve  time  for  accurate  and  effective 
tracking.  To  meet  this  operational  require- 
ment during  this  test,  the  API  ammunition  was 
dipped  in  beeswax  which  provided  a smoke  trace. 
Although  the  procedure  of  dipping  the  ammuni- 
tion was  time-consuming  and  the  trace  left  by 
the  beeswax  ms  not  of  sufficient  range,  it 
did  serve  to  fill  the  demands  to  a limited 
degree. 

<d)  Air-to-Air  Firing; 

During  the  conduct  of  this  program,  264  condtat 
sorties  were  flown.  Mig-15  type  aircraft  were 
sighted  on  139  sorties.  Firing  was  accomplished 
on  41  occasions.  Twenty  of  the  above  firings 
resulted  in  no  hits  observed  due  to  extreme 
ranges,  extrcKsely  high  deflection  shots  or 
discontinuing  of  attacks  due  to  engine  compressor 
stalls.  Twenty-one  of  the  firings  resulted  in 
hits  being  observed  on  the  enemy  aircritft. 

(e)  Air-to-Ground  Firing; 

Six  missions  were  flown  in  a rear  area  under 
controlled  conditions  against  two  standard  2^i 
ton  army  trucks  and  one  General  Sherman  tank. 
Multiple  hits  were  observed  on  each  firing 
pass  where  the  pilot's  tracking  was  effective. 

(2)  Terminal  Effectiveness; 

(a)  Against  Miq-15  Tvue  Aircraft; 

The  aiTBiiunition  loading  for  all  air-to-air 
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missions  was  aitecnete  rounds  of  API  and  lEl 
ammunition*  On  the  21  firing  occasions  where 
hits  were  observed^  the  foi lowing  claims  were 
assessed;  Six  Mig>i5  type  aircriiiift  destroyed; 
three  Mig<-iS  type  aircraft  probably  destroyed; 
and  twelve  ltig-15  type  aircraft  damaged.  Al- 
though the  gun  camera  film  obtained  from  these 
missions  was  above  average  in  qualityg  it  was 
impossible  to  readily  assess  the  damage  in- 
flicted by  each  round  on  the  'enemy  aircraft. 

T i Institute  for  Air  Weapons  Research  is 
charged  with  the  cespon%;ibiliiy  of  terminal 
ballistics  asaeasment.  ^he  data  fromi  their 
atsessoant  will  be  published  in  a supplemental 
test  report.  (Appendix  D«  Part  1*  includes  a 
summary  of  the  conditions  of  each  of  the 
gageoents  where  the  enemy  aircraft  was  fired 
on.  Part  2«  Appendix  D*  shows  the  effective- 
ness on  one  Mig-13  at  d3«000  feet.) 

<b)  Against  Trucks: 

Both  tSI  and  API  asemnition  were  found  to  be 
effective  against  trucks.  The  multiple  damage 
imposed  by  eieh  HEI  round  indicates  that  this 
aataunitlon  was  much  more  effective  than  the 
API.  Single  pess  attacks  against  well  defended 
ground  targets,  such  as  trains,  airfields,  etc., 
will  b#  much  more  effective  with  aircraft 
equipped  with  this  gun  and  its  related  ammuni- 
tion. This  will  enhance  the  Air  Force  capabilities 
to  effectively  destroy  these  type  targets.  This 
is  an  important  consideration  in  the  tactics 
utilized  in  this  type  attack.  (A  pictorial 
presentation  of  tho  damage  sustained  to  trucks 
is  included  in  Appendix  D,  Part  3.) 

(c)  Against  Tanks; 

Neither  the  HEI  nor  API  round  appeared  to  be 
very  effective  against  tanks.  The  penetration 
of  one  API  round  on  the  tank  mantle  was  measured 
and  found  to  be  1-1/0".  Ibis  would  not  have 
been  effective  since  tho  thickness  in  this  area 
is  approximately  4 Inches.  Some  damage  was 
caused  to  the  bogie  wheels  by  API  and  HEI  rounds. 
Since  there  was  no  track  on  the  target  tank,  it 


10 


was  impossible  to  deiernine  if  this  would  have 
stopped  the  tank.  Pictures  of  the  damage  sus- 
tained are  included  as  Pact  4,  Appendix  D. 

(d)  Effectiveness  i>f  Enemy  HE  Ammunition  against 
F-06  Aircraft: 

Since  damaged  or  destroyed  Mig-15  aircraft  were 
not  recoverable,  evidence  of  the  destructive 
capability  of  the  HE  ammunition  can  be  obtained 
by  observation  of  the  severe  battle  damage  sus- 
tained by  two  of  the  Gun  Val  aircraft  when  esc . 
was  struck  by  one  HE'  projectile  from  enemy  s:'/- 
craft. 

On  the  first  case  the  damage  was  caused  by  a 
23  nsa  IS  shell  which  detonated  In  the  fuselage 
fuel  tank  and  in  the  second  case,  damage  was 
caused  by  one  37  imit  IS  shell  which  struck  in 
the  lower  rear  portion  of  the  fuselage.  Damage 
inflicted  by  the  HE  ammunition  in  both  cases 
clearly  indicates  the  desirability  of  the  HE 
round.  (Pictures  of  the  damage  sustained  are 
included  as  Part  5,  Appendix  D«) 

(31  Aircraft  Performance  Penalty; 

(a)  Cellino  and  Rate  of  Climb; 

The  weight  of  the  test  aircraft  was  increased 
by  230  pounds  over  F-06F-15  aircraft  and  by 
275  pounds  over  F-06F-10  aircraft  operating  in 
the  saniG  tactical  unit.  There  was  no  notice^ 
able  difference  in  performance  observed  up  to 
43,000  feet.  However,  above  this  altitude,  it 
was  the  consensus  that  there  was  a small  penalty 
in  cats  of  climb  and  in  the  absolute  ceiling  of 
the  aircraft, 

(b)  Deceleration  IVhen  Firing  Guns; 

The  deceleration  while  firing  the  guns  in  this 
installation  was  noticeably  greater  than  that 
observed  while  firing  F-06P's  with  the  .50 
caliber  installation.  This  deceleration  be- 
comes more  apparent  and  less  acceptable  when  a 
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ion{(f)r  burst  Is  fired, 
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(4)  Aasiunitipn  Ouantityt 

As  stated  in  the  introduction,  the  test  instaliation 
provided  for  115  rounds  of  enaaunitioo  per  gun  with 
the  cyclic  rate  of  1500  rounds  per  minute.  This 
afforded  approximately  4.5  seconds  of  fire.  This 
quantity  of  amsaunitlon  is  considered  inadequate 
for  the  type  combat  experienced  in  Koreii,.  .^^1  though 
effective  damage  was  inflicted* on  21  Mlg-15  type 
aircraft  during  this  test,  it  should  not  be  over- 
looked that  the  caliber  of  pilots  flying  these 
tests  was  high  by  Air  Force  standards.  Six  to 
eight  seconds  of  fire  with  this  installation  is 
considered  to  be  the  minimum  acceptable. 

(5>  Reliability; 

(a)  Armament : 


Three  hundred  sixty-three  air  firing  missions 
were  flown  during  the  conduct  of  the  test; 

284  were  air-to-air  combat  sorties,  6 alr-to- 
grcund  sorties  end  73  gun  gas  test  sorties. 

A total  of  106,893  rounds  of  ammunitior,  were 
leaded  with  98,135  rounds  fired  fzit  a total 
fire  out  of  90^  Diiriog  the  last  65,000 
rounds  fired,  a fire  out  of  93.2X  was  achieved. 

During  this  firing  210  stoppages  occurred, 
giving  a stoppage  rete  of  2.2  per  thousand 
rounds  fired.  During  the  last  65,000  rounds 
fired,  99  stoppages  occurred  for  a stoppage 
rate  of  1.5  per  thousand  rounds  iired.  This 
relir«bility  was  achieved  through  the  use  of 
rigid  inspections  and  a great  sisount  of  pre- 
ventive maiatenanee.  (Note;  It  must  be  kept 
in  mind  that  the  test  equipment  was  coonitted 
to  this  combat  teat  very  early  in  the  develop- 
ment cycle.  There  were  several  examples  of 
poor  quality  control  cf  gar  cosiponents  and 
relat«^  items.  As  an  example,  a portion  of 
the  anti-double  feed  switch  assemblies  were 
improperly  manufactured,  improper  outside  ) 

dimensions  of  gun  barrel,  improper  dimensions 
of  drum  support,  acuunltion  without  propellant, 
etc.)  A complete  breakdown  of  the  stoppages 
encountered  is  set  forth  in  Appendix  E. 
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fl>)  Fire  Control? 

The  fire  control  system  tras  coopletely  operational 
on  92%  of  the  Dissions  a*  c^orted  by  the  pilots, 
the  radar  did  not  function  properly  on  6.5%  of 
the  mitsions.  the  radar  sad  aanual  ranging  aystens 
were  both  inoperative  on  only  i.5%  of  the  misaions. 
There  was  no  evidence  that  the  increased  forces 
ioposed  on  the  aircraft  by  this  new  wea[',»on  caused 
any  adverse  effects  on  the  fire  control  system. 

The  aetal  flex  computer  shock  mounts  reduced  the 
reticle  vibration  to  an  acceptable  value.  A 
detailed  account  of  the  operation  of  the  fire 
control  system  is  included  as  Appendix  F. 

(c)  Reticle  Camera  Installation! 

The  reticle  camera  installation  in  these  air- 
craft which  included  the  Zoomar  erector  head 
was  found  to  be  desirable  and  effective.  The 
installation  of  the  camera  in  an  inverted  posi- 
tion and  the  requirement  for  an  additional  set 
of  lens  In  this  erector  heed  caused  the  result- 
ing image  to  appear  inverted.  This  is  undesirable 
end  should  be  corrected  by  arranging  the  camera 
in  an  upright  position.  (See  ^pendix  G) 

(d)  Aircreft? 

There  was  ao  evidence  that  other  components  of 
the  aircraft  had  been  adversely  affected  by  the 
armament  installation, 

(6)  Cemoresaor  Stalls  Encountered  While  Firing  Guna; 

At  frequent  and  unpredictable  tines  while  firing  the 
guns  above  35,000  feet,  largo  flashes  were  observed 
forward  of  the  gun  muzzle.  These  flashes  were  of 
varying  intenalty  and  at  times  extended  well  forward 
of  the  aircraft.  Of  the  363  missions  flown,  there 
were  20  occasions  where  the  pilots  reported  tin  engine 
compressor  stall  aeeci^ianylng  the  large  flash  observed 
while  firing  the  guns.  Six  of  these  occurred  while 
firing  at  eaeiiy  aircraft  and  necessitated  the  dis- 
continuance of  the  attack.  Early  iu  the  test  program, 
one  aircraft  was  lost  due  to  conditions  associated 
with  this  engine  compressor  stall  problem.  Although 
several  fixes  were  attempted,  none  proved  suitable. 
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The  phenamenon  associated  with  this  psroblem»  although 
not  fully  understood,  is  hning  Investigated  by  the 
aircraft  manufacturer,  the  Ordnance  Department  and 
responsible  Air  Force  agencies.  (Complete  data  on 
the  conditions  under  which  these  engine  compressor 
stalls  were  experienced  is  included  in  Appendix  (I.) 

Organizational  Imract: 

(1)  Personnel; 

The  weight  of  the  T-160  gun,  the  increased  aaintenance 
demands,  and  the  problems  of  boresighting  and  harmoni- 
zation will  make  it  necessary  to  increase  the  number 
of  armament  personnel  in  the  tactical  unit  utilizing 
this  equipment  by  an  estimated  oO!)K  over  the  present 
authorizatio!!,  if  present  concepts  of  utilization  of 
aircraft  are  to  be  achieved.  This  increase  in  personnel 
should  be  made  in  the  weapon  mechanics  and  apprentice 
weapon  mechanics  field, 

(2)  Training; 

Although  the  basic  principle  of  this  gas  operated 
type  gun  is  very  simple,  special  emphasis  must  be 
placed  on  the  training  of  weapon  mechanics  in  basic 
electricity  in  order  to  insure  proper  maintenance 
of  the  armament  electrical  system  associated  vjith 
the  gun.  (A  suggested  training  syllabus  for  the 
T-160  weapon  is  inclosed  as  Appendix  I.) 

(3)  Maintenance; 

To  obtain  maximum  reliability  of  this  weapon  during 
the  Korean  test,  a great  amount  of  preventive  main- 
tenance was  accomplished,  in  the  form  of  rigid  in- 
spections and  replacement  of  parts  sometimes 
prematurely.  Unless  better  quality  control  of 
spare  parts  and  engineering  improvements  are  made 
in  the  gun  electrical  system,  this  weapon  will  im^ 
pose  a far  greater  maintenance  work  load  on  the 
using  organization  than  is  presently  required  in 
the  .50  caliber  M-3  instellation.  If  Improvements 
are  made  in  these  two  general  areas,  it  is  reasonable 
to  assume  that  the  increase  in  maintenance  work 
load  will  be  small  and  therefore  acceptable. 
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Facilities; 


The  following  additional  faciHUes  will  be-necessary 
to  support  this  now  weapon: 

(a)  Additional  tie>down  facilities  for  boresight- 
ing, hamonization  and  firing-in. 

(b)  An  increase  in  armament  shop  facilities,  in 
the  form  of  additional  bench  area,  larger 
cleaning  tanks  and  greater  storage  area. 

(c)  The  facilities  required  for  the  storage  and 
handling  of  l£I  ammunition. 

(d)  In  addition  to  the  above,  it  is  desirable 
that  an  1000  foot  harmonization  and  fire-in 
range  be  available  which  would  permit  a more 
accurate  harmonization  of  the  giins.  (Reference 
Appendix  C - "Harmonization  and  Fire-in  Pro- 
cedure. ") 

(5)  Equipment; 

Aside  from  the  normal  authorization  of  tools  and 
equipment  for  an  armisroent  section  of  a tactical 
organization,  it  will  be  necessary  to  add  a number 
of  special  tools  (Reference  Inclosure  10  to  Appendix 
E).  The  tools  authorized  for  weapon  mechanics  as 
Outlined  in  ECL  *10-46-1  should  be  amended. 

c.  Tactics  and  Techniques; 

(1)  Operational  Tactics; 

(a)  Reduced  Time  of  Fire; 

The  reduced  time  of  fire  with  this  installation 
makes  it  necessary  for  the  pilot  to  be  ever 
conscious  of  the  need  to  close  to  an  effective 
range  before  firing:  however,  it  was  found  that 
when  in  effective  firing  range,  the  length  of 
burst  necessary  to  cause  effective  damage  was 
decreased  over  that  required  with  the  .50 
caliber  installation.  (See  Appendix  D,  Part 
U To  continue  combat  use  of  the  installation 
after  encountering  compressor  stall  problems, 
the  firing  circuit  was  so  modified  as  to  allow 
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tlt«  pilot  to  seieot  Aithsr  the  upper  two 
guns  or  all  four  guns  for  firing.  The 
selection  wm  saade  by  o two  position  switch 
in  the  cockpit.  In  addition  to  the  engine 
compressor  stall  consideration*  this  arrenge- 
aent  increased  the  length  of  fire  in  the 
installation.  Host  pilots  flying  the  in- 
stallation felt  that  this  tfas  a desirable 
addition  to  the  armament  system',  lisea  it 
was  iinpossible  to  close  to  the  desired 
range,  the  pilot  then  felt  that  he  could 
afford  to  expend  some  of  his  amunition  in 
an  attempt  to  hit  the  enesiy  aircraft  and 
slow  him  down  so  that  an  effective  rate  of 
closure  could  be  obtained.  The  use  of  this 
arrangameat  requires  that  the  pilot  be  ever 
coBscioua  of  the  position  of  this  switch. 

The  selection  of  two  guns  for  the  purpose 
mentioned  above  is  very  desirable;  however, 
on  reaching  an  effective  range,  a higher 
hit  probability  would  be  expected  when  firing 
all  four  guns.  The  above  mentioned  arrange- 
ment  would  also  be  very  effective  when  utilised 
against  multiple  lightly  defended  ground  tar- 
gets such  as  convoys,  trains,  etc. 

(b)  Expended  Ammunition  Cases ; 

The  expended  ammunition  cases  front  the  guns 
arp  disposed  of  overboard.  This  hss  presented 
no  change  in  tactics  for  missions  flown  during 
this  test.  There  ere  few,  if  any,  tactical 
situations  which  require  that  aceompnaying 
aircraft  fly  directly  below  the  firing  nlr- 
oraft.  As  long  as  the  wing  man  is  aware  that 
ejtpended  cases  are  being  disposed  of  directly 
below  the  firing  aircraft,  this  should  present 
no  problem. 


(2)  Hatntenance  TechBioues; 

To  achieve  optimum  reliability,  the  maintenance 
techniques  utilized  during  this  test  were  in  the 
form  of  standard  operating  procedures  end  che 
lists  to  insure  that  personnel  errors  had  as 
little  effect  as  possible  upon  the  reliability 
of  the  weapon.  (A  listing  of  these  S.O.P.'s 
and  check  lists  are  included  as  Inclosure  d to 
Appendix  E.) 


16 


d.  Collective  Analysis: 


In  analyzing  the  capabilities  of  the  present  ,50  caliber 
armament  installation  to  meet  the  requirement  of  inflicting  effective 
damage  on  present  day  air-to-air  and  air-to-ground  targets,  it  is  obvi- 
ous that  a more  effective  armament  system  is  needed.  It  is  apparent 
that  the  ammunition  related  to  the  T-160  20  mm  gun  has  a much  greater 
terminal  effectiveness  than  that  attained  with  the  .50  caliber  ammuni- 
tion. The  damage  inflicted  with  each  striking  round  is  many  times 
greater  than  with  our  present  weapon. 

The  increase  in  terminal  effectiveness,  and  the  high 
cyclic  rate,  are  considered  the  important  factors  whieli  make  the 
additional  weight  of  this  installation  a reasonable  and  acceptable 
compromise. 


The  length  of  fire  in  this  test  installation  is  considered 
inadequate;  however,  it  is  considered  feasible  from  an  engineering 
standpoint  to  increase  the  quantity  of  ammunition  in  future  aircraft. 

The  inclusion  of  a selector  switch  to  permit  firing  of  either  two  guns 
or  four  guns  as  mentioned  in  paragroph  c«  (1)  (a)  above,  would  provide 
a desirable  feature. 

The  compressor  stall  problem  associated  with  this  armament 
installation  makes  the  installation  unacceptable  for  combat  use.  The 
problems  associated  with  this  phenomenon  must  be  resolved  before  the 
installation  can  be  considered  acceptable. 

If  adequate  quality  control  of  spare  parts,  engineering 
improvements  of  the  gun  electrical  system  and  an  objective  training 
program  for  personnel  are  achieved,  the  increase  in  maintensnee  re- 
quirements in  the  tactical  unit  will  be  acceptable. 

The  cost  to  the  Air  Force  in  terras  of  logistic  support, 
increase  in  facilities  and  training  requirements  are  considered  reason- 
able and  acceptable  in  view  of  the  increased  effectiveness  provided  by 
the  inclusion  of  this  new  weapon  in  future  fighter  aircraft. 

4.  CONCLUSIONS; 

a.  It  is  concluded  that: 

(1)  A four  gun  T-160  20  mm  insteilation  with  its  related 
ammunition  has  the  potential  of  providing  the  Air 
Force  with  a more  effective  armament  system  than  that 
provided  with  the  present  six  gun  ,50  caliber  installa- 
tion. 
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(2)  Tiie  F-^P>2  aircraft  equipped  with  T-ji60  guns  used 
1a  this  test  are  not  suitable  for  combat  use*  due 

to  the  problem  associated  with  engine  conq)r688or  stall. 

(3)  The  quantity  of  ammunition  provided  in  this  test  in- 
stallation is  not  adequate. 

<[4)‘  A selector  switch  to  provide  pilot  selection  of  either 
two  guns  or  ail  guns  increases  the  length  of  fire;  how- 
ever* this  arrangement  would  only  be  advantageous  in 
certain  tactical  situations  since  the  hit  probability 
would  be  greatly  reduced  when  only  firing  two  guns. 

<5)  The  time  required  for  hannonization  - boresighting  - 
fire-1 n is  unacceptable. 

(6)  Based  on  the  unanimous  opinion  of  the  twenty-six  ex- 
perienced pilots  participating  in  this  project*  there 
exists  a Ei^quireaent  for  tracer  omnnitioa  for  this 
weapon  for  use  in  fighter  vs  fighter  combat  as  experienced 
during  Korean  operations. 

(7)  The  increased  forces  imposed  on  the  aircraft  by  this 
weapon  have  had  no  adverse  effects  on  other  components 
of  the  aircraft. 

(0)  The  sight  reticle  camera  installation  with  the  Zoomar 
erector  head  it  considered  acceptable. 

(91  The  present  USAF  armament  training  program  does  not 
provide  the  araiorer  with  a sufficient  knowledge  of 
basic  electricity  to  adequately  maintain  this  weapon. 

(10)  Present  quality  control  of  gun  componeHts  is  inadequate. 

RECOMMENDATIONS! 

8.  It  is  recommended  that! 

(1)  Consideration  be  given  to  the  inclusion  of  the  T-160 
20  mm  gun  in  future  fighter  aircraft. 

(2)  The  problems  associated  with  the  engine  compressor 
stalls  be  resolved  prior  to  the  acceptance  of  this 
weapon  in  future  fighter  aircraft. 


(3)  A ntinimuR)  of  six  to  eight  seconds  of  anmunition  be 
pt'ovided  in  future  aircraft  equipped  with  this  we&pon. 

(4)  A tracer  aramunitios  be  developed  for  this  weapon,  and 
that  an  investigation  be  made  as  to  the  desirability 
of  its  use, 

CS)  A suitable  reticle  catnera  installation  utilizing  the 
features  of  the  Zoomar  erector  head  be  provided  in 
future  fighter  aircraft. 

(6)  A more  effective  system  of  qusliiy  contsoi  of  gun 
cooqionents  be  provided  for  this  new  weapon. 

(7)  An  objective  training  program  be  initiated  to  ful- 
fill the  training  requirements  for  this  new  weapon. 

(8)  Improvenenta  in  the  electrical  system  of  the  gun  be 
initiated  as  indicated  in  Appendix  E. 


Major  General  e ISAF 
Coosmander 


APPENDIX  A 


DESCRIPTION  OF  1EST  EQUIPjCNT 
<Defetenca  Photos  & *2  Inclosure  ^1) 


Test  Aircraft 


The  lest  aircraft  utilised  in  this  test  isere  F^F»2  aircraft 
with  four  T-160  20  as:  guns,  mounted  in  the  fuselage,  two  ou  each 
side.  The  guns  were  mounted  on  their  sld<9,  with  the  top  facing  out- 
board and  being  Inclined  approximately  60  degrees  from  the  vertical. 
The  test  aircraft  were  similar  to  atandard  F-66F  aircraft  with  the 
exception  of  the  inatallation  of  extended  lending  edges  instead  of 
slats.  The  leading  edge  extended  6 inches  at  the  wing  root  and 
three  inches  at  the  tip.  The  installetion  ineledad  the  J47-27 
engine  and  the  UA-3  Fire  Control  Syatenie 

Modlfleation 


Prior  to  initiation  of  this  test,  the  NA-3  fire  oontrol  aystom 
was  modified  to  include  a range  limiter  which  enhances  the  pilot's 
ability  to  properly  track  the  target,  indicates  radar  lock-en  and 
acta  as  an  in-range  indication  to  the  pilot.  Also  included  in  the 
modification  was  • radar  sensitivity  control  which  permitted  the 
pilot,  while  in  flight,  to  peak  his  radar  by  adjusting  the  lock-on 
lensitivity. 

T-160  20  am  Gun 

The  T-160  gun  la  a revolver  type,  gas  operated,  autocMtie  weepon 
consisting  essentially  of  a CGa^iaatiou  drum  support  and  barrel,  a 
rotating  drum  with  five  chambers,  a aprlng  loaded  operating  slide, 
and  a gas  operated  piston.  It  is  electrically  fired  and  belt  (link) 
fed  and  can  be  adapted  to  either  right  or  left  hend  feed.  Acceaaoriee 
include  a gun  charger  and  a feeder.  There  is  no  gun  heater  provided, 
and  apparently  none  is  required.  The  T-160  gun  Is  basically  the  same, 
in  general  appearance  and  function,  as  the  caliber  .60  T-130  gun, 
difforing  chiefly  in  the  drum  and  barrel.  Other  designed  military 
characteristics  are  as  follows: 

Rate  of  Fire  1500  rounds  per  minute. 

Weight  of  Gun  (plus  feeder).  . 162  pounds 

Length  of  Gun  ..72  inches 
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Width  of  Gun  3»56  inches 

Height  of  Gun,  .•••••..0  inches 

Length  of  Barrel  , 53.56  inches 

Trunnion  Reaction  Maximum.  • • (5,000  pounds) 

Ananunition  (T151  API  round) 

The  military  characteristics  of  the  T151  API  round  areas 
follows: 

Caliber 20  mm  (.60  caliber  case) 

Overall  Length  ........  6,625  inches 

Muzzle  Velocity.  3150  feet  per  second 

Weight  (congilete  round).  . . pounds 

Weight  (projectile).  • . • . • 1600  grains 

Primer  (electric,  propellant,  natural  cellulose) 

(IMR  4903) 

Propellant  Weight.  560  grains 

Filler  (incendiary).  100  grains 

T-149  round 

The  military  characteristics  of  the  T-149  HCI  round  are  as 
follows: 

Caliber,  ,.  20  mm  (;  60  caliber  case) 

Overall  Length  6.625  inches 

Muzzle  Velocity.  .......  3150  feet  per  second 

Weight  (complete  round).  . . .50  pounds 

Itoight  (projectile).  .....  1600  grains 

Primer  (electric,  propellant,  natural  cellulose) 

(IMR  4903) 
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Propellant  Weight  580  grains 

Fuse*  ..........  T-200 

Filler  ((Cl).  ...110  graiess 
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APPENDIX  B 


TEST PROCEDURE 


1.  Test  Prouram  Outline 

To  facilitate  the  conductance  of  this  test,  u test  p£og£8ia 
was  published.  This  program  indicated  the  object  of  the  test,  the 
factors  to  be  investigated  and  the  method  to  be  used.  A copy  of 
this  test  program  is  included  as  Inelosure  1. 

2.  Test  Team 


To  tninimiae  the  possibility  of  failure  of  any  of  the  new 
components  in  these  aircraft  and  to  insure  a ceinprehensive  evalu£-= 
tion,  a test  team  was  formed.  Team  members  were  composed  of 
qualified  personnel  from  Air  Proving  Ground  Command,  Air  Research 
and  Development  Command,  Tactical  Air  Command,  Air  Training  Command, 
Aberdeen  Proving  Ground,  North  American  Aviation,  Inc.,  Ford  Motor 
Company,  Sperry  Gyroscope  Con^iany  and  General  Electric  Corporation. 

A list  of  the  members  of  this  team  is  included  as  Inelosure  2, 

3.  Operations  in  the  Tactical  Unit 

The  aircraft  were  assigned  to  the  335th  Fighter  Interceptor 
Squadron  of  the  4th  Fighter  Interceptor  Wing,  stationed  at  K-14, 

Korea  for  the  conduct  of  this  test.  This  squadron  was  equipped 
with  F-06F  aircraft.  The  original  plan  was  to  replace  eight  of 
the  normally  assigned  squadron  aircraft  with  the  eight  test  aircraft. 
This  plan  was  carried  out;  nowever,  when  problems  associated  with 
engine  compressor  stall  were  encountered,  in  order  not  to  interfere 
With  the  combat  capabilities  of  this  squadron,  the  eight  Gun  Val 
aircraft  were  supported  as  an  extra  flight.  In  view  of  the  engint.- 
compressor  stall  difficulties  associated  with  this  araotMnt  iastalla> 
tion,  only  the  most  experienced  pilots  were  utilized  in  flying  test 
combat  missions.  Of  the  264  combat  missions  flown,  approximately 
b'6%  were  flown  -by  project  team  pilots.  The  remaining  35^  twere 
flown  by  pilots  from  the  4th  Fighter  Wings 

Attached  as  Inelosure  3 is  a presentation  of  a typical 
combat  mission  flown  with  these  aircraft. 

To  obtain  the  maximum  data  in  the  shortest  possible  time, 
the  aircraft  were  scheduled  only  on  those  missions  that  had  the 
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highest  probability  of  engnglng  enemy  aircraft. 

To  insure  the  maximum  benefits  from  these  test  missions*  a 
pilot's  debriefing  outline  was  used  on  each  mission  inhere  enemy  coin 
tact  was  effected,  A copy  of  this  debriefing  outline  is  included  as 
Inclosure  4. 
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COPY 

ICADQUftKTEfS 

AIR  PROV1[NG  GROUND  COMMAND 
Eglin  Air  Force  Base,  Florida 


5 June  1952 

SDBJECl':  Test  Prcqratn  to  Determine  the  Combat  Suitability  of  the 
T-160  Guii  Installation  APG/ADB/43>A-1  CKorean  Phase) 


TO:  Consaanding  Officer 

3200th  Proof  Test  Group 
Eglin  Air  Force  Base,  Florida 


1.  GENERAL: 

a.  Introduction: 

This  test  has  been  activated  at  the  request  of  Head- 
quarters (5AF,  to  provide  an  evaluation  of  the  T-160  20mro  gun  in- 
stallation in  the  F-06G  aircraft,  under  actual  combat  conditions, 

b.  Description; 

(1)  Test  F.Quipment 

The  installation  under  test  includes  four  T-160 
guns  installed  in  each  of  six  F-06E-10  aircraft. 

The  test  aircraft  incorporates  the  J-47(^-27 
engine,  A-4  GBR  sights  and  extended  leading  edges 
instead  of  slats.  The  installation  has  a total 
ammunition  capacity  of  430  rounds.  A complete 
description  of  each  of  the  above  items  is  listed 
in  Appendix  A. 

(2)  Test  Personnel; 

A test  team  will  be  formed  and  proceed  to  the  Far 
East  to  conduct  the  operational  suitability  testing 
under  the  operational  control  of  the  Commanding 
General,  FG/^.  Project  personnel  and  a portion 
of  the  testing  personnel  will  be  provided  by  the 
Air  Proving  Ground  Command.  To  minimize  the 
possibility  of  failifre  of  any  of  the  new  components. 
Headquarters  USAF  has  recommended  that  this  test 


Appendix  B - Page  3 
Incloaure  ^1  - Page  1 
27 


team  include  qualified  repeesentativee  from  AROC, 

WADC,  North  /ui^ciean  Aviation  Company,  SperL*y 
Gyroscope  Company,  General  Electric  Corporation, 
Aberdeen  Proving  Ground,  Army  Ordnance,  Spring- 
field  Armory,  Ford  and  Pontiac  Automotive  Corporation 
and  Armour  Research  Institute.  It  is  planned  that 
experienced  FEf<F  pilots  and  armament  personnel  will 
be  Invited  to  participate  in  the  test,  to  insure  a 
more  comprehensive  evaluation. 

c.  Classification: 

Secret 

d-  Priority  of  Test; 

IBAP  - lA 

e«  Protect  Officer; 

Major  R.  E.  Evans 

2.  OBJECT; 

To  determine  the  operational  capabilities  and  limitations  of 
the  T-160  gun  installation  in  the  F-86E  aircraft  and  to  obtain  basic 
data  eoneeraing  opportunity  to  fire  and  terminal  ballastics  effective- 
ness of  the  related  ammunition,  under  ectual  combat  conditions,  to  be 
used  in  determlnirig  the  suitability  of  this  iastallation. 

3,  SCOPE  OF  TEST; 

The  following  factors  and  cbaruwterlstiea  will  be  investigated 
and  evaluated  for  the  formulation  of  conclusions  as  to  the  combat  effec- 
tiveness of  this  installation  and  for  the  assesseeiit  of  basic  data  fos 
use  in  the  Gun  Val  program: 

a.  A thorough  and  comprebenaive  assessawnt  of  all  film,  ex- 
pended during  this  test,  will  be  made  to  determine  with  as  much  accuracy 
as  possible,  the  opportunity  to  flre/per  sortie  whore  enemy  contact  is 
attained  and  the  teralnal  effectiveness  of  the  amaunltion. 

be  The  over-all  accuracy  of  tba  gua/aireraft  installation 
for  use  in  the  combat  situation  afforded  by  the  FEAF  theater  of  opera- 
tions. 

c.  Evaluation  of  the  effects  or.  the  performance  of  the  F-66E 
aircraft  in  its  cosbst  cole,  by  this  ermaoeat  inatallation. 
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d.  Techniques  end  tactics  of  operational  utilization,  realizing 
the  reduced  tlra®'  of  flight  of  the  projectile  should  increase  accuracy. 

e.  Gun/aircraft  installation  reliability  to  include  field 
maintenance  and. support  requirefnents. 

4.  HETliOD  OF  CONDtirriNG  TESTi 

a.  Preliminary  Phaset 

(1)  Formation  of  testing  team 

It  is  planned  that  a team  will  be  formed  in  the 
tactical  unit,  designated  by  CG  FEAF,  eonqiosed 
of  ATGC  project  test  personnel  and  pilots  and 
araaroent  personnel  from  the  tactical  unit. 

(2)  Logistic  SuDDorti 

The  APGC  will  be  responsible  for  coordinating 
with  AKC  to  insure  that  required  supplies  peculiar 
to  the  test  installation  accompany  the  shipment 
of  the  aircraft  and  to  insure  that  spares  common 
to  the  test  aircraft  and  F-a6  aircraft  currently 
assigned  to  FEAF  are  available  and  are  ’’earmaske-d'* 
in  FEAF  for  this  project, 

(3}  Hodlficatloni 

Fabrication  and  installation  of  the  following 
items  will  be  accosqillshed  by  APGC  personnel. 

(a)  A range  limiter  which  enhances  the  pilot 
ability  to  properly  track  the  target,  in- 
dicates radar  lock-on  and  acts  as  an  in 
range  indication  to  the  pilot.  A more 
complete  description  is  attached  as 
Appendix  A, 

(b)  A radar  sensitivity  control  which  permits 
the  pilot,  while  in  flight,  to  peak  bis 
radar  by  adjusting  the  lock-on  sensitivity. 

(4)  Itistruraentationa 

Sight  cameras,  equipped  with  3”  lens,  will  be 
mounted  on  the  A-4  gunsights  and  wired  in  such 
a manner  that  tracking  will  be  accomplished  by 
using  the  first  position  on  the  trigger.  The 
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cameras  will  be  modified,  to  provide  la  time  base 
on  the  film. 

(5)  PrelimiHarv  EnoiBeering  and  Functional  Testing 

Personnel  from  APGC  in  conjunction  with  personnel 
from  ARDC,  AMC  and  North  American  Aviation  Corpora- 
tion will  conduct  a preliminary  engineering  end 
functional  test  at  North  American  Aviation  Corpora- 
tion to  insure  manimua  weapons  system  reliability 
prior  to  shipment  of  the  aircraft  to  FEAF.  Attached 
aa  Appendix  B is  proposed  minimum  firing  schedule. 

(6)  Personnel  Trainlno 

All  test  and  maintenance  personnel  will  become 
familiar  with  pertinent  directives  regarding 
operation  and  maintenance  of  the  test  installed 
tion.  Training  at  North  American  Aviation 
Corporation  will  be  utilized  to  train  armament 
personnel.  The  APGC  projeet  officer  will  pre- 
sent to  the  FEAF  pilots  a complete  briefing  oa 
operation  of  test  items  including  instrumentation 
prior  to  any  flying. 

(7)  Deacrlptive  Photoorapht 

Typical  ground  operation  scenes  mill  be  photographed 
with  a 16mm  camera  from  the  point  of  view  that  a 
film  report  may  be  made  if  results  so  indicate. 

(9)  Boreslflhting  and  Harmonization 

Boresiyhting  and  harmonization  will  be  accomplished 
at  sufficiently  frequent  intervals  to  insure  proper 
alignment  of  the  guns.  Boresighting  and  barmoniza- 
tion  will  be  accomplished  in  accordance  with  attached 
Appendix  C. 

b.  Main  Phase; 

Inasmuch  as  this  test  is  being  undertaken  in  a combat 
theater  in  a tacticel  unit  under  the  operational  control  of  the 
Coonanding  General,  Far  East  Air  Force,  it  is  considered  impractical 
to  outline  specific  missions  to  be  undertaken.  However,  it  is 
io^erative  that  maximum  information  be  gained  from  each  mission 
flown. 
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Cl)  Accuracy  phase: 

Film  assftssment  Mill  provide  data  for  this  evaluation. 
The* Air  Proving  Ground  Comand  is  providing  fila,  a 
portable  developer  with  nesessary  chetnicais,  and 
personnel  to  maintain  instruffil9nt8^on  and  develop  the 
film.  The  AFGG  project  officer  will  make  preliminary 
assessment  of  all  film  as  soon  as  possible.  Each 
participating  pilot  will  be  required  to  review  his 
film  after  each  mission  and  will  not  fly  a subsequent 
mission  until  the  film  has  been  reviewed,  unless  the 
current  tactical  situation  warrants  exception  to 
this  procedure.  When  in  the  opinion  of  the  project 
efficer,  no  further  review  is  necessary,  the  film 
will  be  catalogued  and  correlated  with  the  reports 
and  forwarded  to  APGC. 

(2)  Opportunity  to  Fire 

By  providing  a time  base  on  the  film  it  is  planned 
that  accurate  information  as  to  the  opportunity  to 
fire/per  sortie  flown  where  enemy  contact  is  made 
will  be  obtained.  By  careful  assessment  of  the  film 
and  by  complete  reporting  by  the  pilot  at  the  compie> 
tion  of  each  mission  it  will  be  possible  to  determine 
this  important  data,  for  the  combat  situation  afforded 
by  the  FEAF  theatre  of  operation,  needed  in  determining 
the  effectiveness  of  the  installation.  A periodic 
review  of  the  film  by  the  APGT<  project  officer  will 
be  made  to  insure  that  this  data  is  being  obtained. 

(3)  Terminal  Effectiveness 

Ail  film  will  be  assessed  to  gain  as  much  infomm- 
tion  as  possible  concerning  terminal  effectiveness. 

The  facilities  of  BRL  and  lAlVR  will  be  utilized  in 
the  terminal  effectiveness  evaluation.  Where  possible, 
en&ny  material  which  is  damaged  or  destroyed  by  this 
installation  should  be  closely  inspected  to  determine 
the  terminal  effectiveness  of  the  ammunition.  If 
possible,  a representative  number  of  controlled  missions 
against  appropriate  captured  enemy  targets  will  be 
undertaken.  Complete  written  and  photographic  results 
of  these  firings  will  be  recorded. 

(4)  Aircraft  Performance; 

The  effects  on  performance  and  maneuverability. 
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caused  by  this  armament  instailation,  will  be 
investigated.  Comments  of  ail  participating 
pilots  will  be  solicited  on  handling  characteristics, 
improvements  in  maneuvering  and  tracking  qualities, 
and  performance  differences  between  the  test  aic«> 
craft  and  other  F-66  aircraft  in  the  theater. 

(5)  Tactics  and  Techniques; 


The  fact  that  the  time  of  flight  of  this  anaiunition 
is  less  than  the  currently  used  ^-6  asnunition 
implies  than  an  Increase  in  accuracy  at  long  ranges 
should  be  achieved.  Evaluation  of  firing  tests  will 
be  made  to  verify  or  refute  this  assumption. 

(6)  Gun/aircraft  installation  reliability 

The  general  reliability  of  each  gun/aircraft  installa- 
tion will  be  obtained  primarily  from  gun  test  records 

on  the  guns  from  each  Installation.  It  is  therefore 
mandatory  that  coopieto  and  accurate  gun  test  records 
be  kept  on  each  individual  gun  for  each  aircraft 
installation.  Thasa  sacorda  will  include  all  aomunl- 
tion  fired  through  each  gun,  gun  malfunctions  and 
their  causes,  ali  parts,  breakages  and  replacesients, 
gun  mnintenanoe  requirements,  and  ali  changes  and/or 
adjustments  made  to  the  test  equipment.  Gun  test 
record  forms  (See  Appendix  U)  will  be  provided.  In 
addition  to  keeping  of  gun  test  records  periodic 
inspections  will  be  made  for  examination  of  each 
gun  installation  as  a whole  and  a written  report 
will  be  prwared  to  cover  items  generally  not  in- 
cluded in  individual  gun  test  records,  such  as: 
damage  to  aircraft  componeata  and  related  gun  equip- 
ment; looseneaa  of  gun  mounts,  gun  chargers,  and 
other  accessory  equlpuent,  and  suggestions  for 
modifications  which  may  improve  gun/installation 
reliability. 

c.  Final  Phase; 

When  in  the  opinion  of  the  project  personnel  the  test 
data  arc  adequate,  the  APGC  project  team  will  return  to  the  Air 
Proving  Ground.  All  data  and  exposed  film  will  be  returned  and 
final  evaluation  will  be  accomplished.  Extreme  care  should  be  taken 
in  properly  cataloging  of  film  and  mission  reports. 
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5.  RECOftPS; 


a.  The  project  officer  will  maintain  the  following  reeordti 

(1)  Daily  log. 

(2)  Daily  oisaion  reports  carefully  eorrelated  with  the 
exposed  filn. 

(3)  Gun  history  recordSe 

(4)  A small  library  of  film  recording  ground  handling« 
loading,  maintenance  procedures,  etc.. 

b.  The  project  officer  will  make  weekly  reports  to  the 
Air  Defense  Branch,  Operational  Testing  Division,  D/O,  APGC,  giving 
eosmlete  data  tc  date  including  film  and  pilots*  reports. 

BY  COMMAND  OF  MAJOR  GENERAL  BOATNER: 


5 Appendices:  s/t  K.  K.  COi?TON 

A,  B,  C.  D,  6 E Colonel,  USAF 

5 Incis  to  App  C Deputy  for  Operations 


COPY 


Appendix  B » Page  9 
Inolosure  *1  - Page  7 
33 


GUN  VAL  1*R0JECT  TEAM 


Major  R«  E.  Evrans 
Captaio  L.  H»  Moore 
WOJG  E.  W.  O'Brien 
M/Sgt  W.  K.  Beaty 
M/Sgt  L.  V.  Gibson 
T/Sgt  0.  C.  Kralicek 
S/Sgt  J.  B.  McDonnell 
S/S<jt  IJ.  Lovejoy 
S/Sgt  W.  Kunie 
A/IC  S,  E.  Olszewski 
A/IC  J.  C.  Flaherty 
A/IC  R.  F.  Alber 
A/IC  R.  Vanasae 
A/2<:  C.  B.  Bantel 

Colonel  La  Jones 
T/Syt  Charles  H.  Daniel 

Lt.  Col.  C.  L*  Peterson 


Air  Proving  Ground  Ccanand 
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Air  Training  Conssasd 
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Tactical  Air  Cooaaand 


Lt.  Col.  D.  L.  Rodewald 
M/Sgt  Carnes 
Major  H.  B.  Yount 
1/Lt.  K.  Main 

CIVILIAN  TECHNICAL 

Mr.  Paul  F.  Peterson 

Ur.  B.  L.  Rayner 

Mr.  R.  Lesman 

Mr.  K.  Leslie 

Mr.  0.  Magran® 

Hr.  W.  Muzzy 

Mr.  W.  S.  Auinen 


Headquarters*  IBAF 
335th  Ftr  Intcp  Sq*  4th  F.  I.  Gp. 
Army  Ordnance  Departaksnt 
Mcight  Air  Developswnt  Center 

aSPBESENTATIVES 

North  Aaerican  Aviation.  Inc. 
Wright  Air  Development  Center 
Ford  Motor  Company 
A.  C.  bpark  Plug  Corporation 
Sparry  Gyroscope  Corporation 

MM  M 

t 

Naval  Ordnance  Department 
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QUESTIONS  TO  BE  ANSWEKED  BY  THE  PILOT  AT  TIME  HE  IS  DEBRIEFED  BY  APGC 
PERSONNEL 


PART  I (TO  BE  ANSl^llED  ON  EACH  MISSION) 


A.  GenecQl  Infotmation  conueKning  mission 

1 . Date 

2.  Group  Mission  No. 

3.  Aircraft  Number 

4.  Piiot*s  name  and  rank 

5.  Position  in  flight 

6.  Type  of  mission 

7.  Mission  altitude 
6.  Weather* 

9c  Contrail  levels 


B.  Malfunctions 


1.  Radar 

2.  Sight 

3.  Armament 


C.  Perfonsance  Penalty 

1.  Was  the  extra  weight  of  the  T-160  gun  installation  noticeable 
in  the  clinbV 

2.  Mere  your  power  settings  higher  than  those  of  your  wing  man 
during  climb  outV 

3.  How  much  fuel  did  you  and  your  wing  man  have  remaining  at 
shut  down? 

4.  Wiat  was  the  maximum  altitude  attained?  What  quantity  of 
fuel? 


PART  II  no  BE  ANSWERED  OfLY  IF  PILOT  FIRSES  ON  TARGET) 

A.  For  each  pass  at  each  target  on  which  the  pilot  depressed  the 
trigger  to  fire,  compose  a narrative  to  include  the  following 
information. 


1.  Total  enemy  aircraft  in  this  engagement 

2.  Total  own  aircraft  in  this  engagement 

3.  Time  at  which  each  particular  target  was  attacked 

4.  Target  altitude 

5.  Estimated  speed  of  target 

6.  Target  type 


- ) 


') 
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7.  Own  position  ss  seen  from  torjet 

(Clock  position«  hi,  low,  level,  estimated  range) 

0.  Own  speed 

9.  Was  sight  (manual  cage,  electrical  cage,  computing  off) 

10.  Was  ranging  done  (preset,  manually,  radar) 

11.  Was  range  limiter  (Off,  1200,  1000,  2400) 

12.  Target's  tactics  during  pass 

13.  Own  tactics  during  pass 

14.  Number  of  bursts  and  their  opproxlmate  length 

15.  Approximate  number  of  G's  pulled  during  firing 

16.  Approximate  range  at  time  of  firing 

17.  How  many  targets  were  fired  on 

B.  Terminal  Effectiveness 

1.  It  hits  were  made  on  the  target,  what  damage  occurred? 

a.  Started  smoking 

b.  Caught  on  fire 

c.  Slowed  down 

d.  Any  other  observed  damage 

e.  Was  target  previously  damaged 

f.  Duration  of  attack 

g.  Target  last  seen  at  (altitude,  attitude  and  heading) 

h.  Pilot's  claim 

2.  Reasons  for  firing  or  not  firing,  i.e.  (to  destroy 
enemy  aircraft  believed  to  be  in  range,  to  prevent 
enemy  aircraft  from  gaining  position  on  friendly 
aircraft,  to  cause  enemy  aircraft  to  break,  to  damage 
enemy  eircraft  and  slow  him  down,  to  damage  enemy 
aircraft  before  it  reaches  sanctuary,  other). 

3.  Opinion  of  pilot  as  to  advantages  or  disadvantages  of 
20  lum  aoDunitioo  corapated  to  .50  caliber  in  this  situ8’> 
tion. 

C.  Length  of  Fire 

1.  Do  you  consider  the  present  amount  of  ammunition,  in 
length  of  fire,  adequate  for  the  type  mission  Just 
flown? 

2.  If  answer  to  above  queation  is  negative,  give  opinion 
as  to  what  is  the  required  amount. 

0.  Accuracy 

1.  If  hits  were  observed  on  the  target,  where  were  they 
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in  relation  to  where  you  were  holding  the  pipper? 

2.  At  what  estimated  range  were  the  hits  oboerved? 

3.  State  opinion  on  use  of  tracers.  Would  tracers  have 
helped  in  this  case/ 

£.  Change  in  Tactics 

1.  Ware  there  any  changes  in  tactics  niads  because  of  the 
extra  weight? 

2.  3°  depression  of  the  guns? 

3.  Decrease  in  time  of  fire 

4.  Did  your  wing  man  have  to  alter  his  position  due  to  the 
expended  shells  falling  from  your  aircraft? 

5.  Compare  tuis  installation  with  .50  caliber  installation 
while  fit.lng  guns,  as  to  reticle  vibration,  deceleration 
due  to  gun  fire,  and  any  other. 

F.  Range  Limiter 

1.  What  range  was  set  into  the  range  limiter? 

2.  Did  the  range  limiter  help  you  to  track  more  accurately? 

3.  was  the  intensity  of  the  blinking  of  the  sight  reticle 
adequate  so  that  you  knew  when  you  were  within  the 
preset  range? 

4.  Is  the  range  limiter  desirable? 

G.  ATC/30  Redar  and  Radar  Lock-on  Sensitivity  Control 

1.  Was  the  operation  of  the  radar  satisfactory? 

2.  Was  the  lock-on  sensitivity  pontrol  used  on  this  mission? 

3.  At  what  estimated  ranges  were  you  obtaining  lock-ons 
and  at  what  altitude? 

4.  Was  the  target  selection  button  used? 
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H.  A-4  Gun  Sight 

1.  Was  sight  in  operating  condition? 

2.  What  King  span  setting  was  set  into  the  sight? 

3.  How  do  you  compare  the  A~4  with  the  A-1  CM  gun  sight? 

4.  With  other  gun  sights  you  have  used? 

I.  Sight  Reticle  Camera  Installation 

1.  Did  the  camera  installation  hinder  you  in  tracking  the 
target. 

2.  Additional  comments  on  the  camera  installation. 
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APPENDIX  C 


BORESIGHIING  AND  HARMONIZATION 


1.  INTRODUCTION; 


The  6 Guq  Vai  aircraft  eere  bosesigbted,  hacs»;aised  sad  fired 

in  on  a luuu*  range  at  K-14.  The  perioda  of  baraooiaatiOB  would  have 
been  wore  frequent  had  the  facilities  at  K>14  baen  available  wore  often. 
Each  aircraft  was  boresighted  approx/ untely  onea  per  wouth.  which  weant 
the  aircraft  averaged  approxloately  22  flights  between  boresighting  and 
hanKmizatlOB.  Dispersion  patterns  were  obtained  for  all  aircraft  with 
burst  patterns  of  10  rounds  per  gun.  Reference  Inelosure  ^ for  patterns 
obtained*  The  boresightiny  procedure  used  is  listed  as  inelosure  *1. 

2.  RESlLTSt 

a.  Firing  in  at  1600  feet  would  have  been  wore  desirable  in 
that  fewer  target  calculations  would  have  been  necessary  to  attain  nc» 
eeptable  patterns.  At  1600*  a single  poiatt  convergence  point  can 
be  utiJiisid  for  all  guns,  whereas  at  luUO*  separate  points  for  each 
gun  was  required  to  obtain  the  desired  convergence  at  1600*. 

b.  The  installation  features  provided  for  boresighting  or 
firing  in  these  guns  are  critical  and  nuch  wore  tiwe-consuwing  than 
siwilar  .50  caliber  gun  installation  features.  Following  were  the 
wajor  difficulties  encountered  during  harmonisation. 

(1)  The  T-160  gun  is  provided  with  a ausxle  siab5Iixer 

to  prevent  barrel  whip.  As  a result,  this  atiibilizer, 
plus  the  gas  seal,  requires  an  acyustaeat  as  well  as 
the  rear  mounts.  Thin  is  s very  tioe-consuaing  ad> 
Justnent  due  to  the  inaccessibility  of  the  sdjustsient 
nuts  on  the  stabiliser  supports.  Once  the  adjustaent 
has  been  eade,  it  is  equally  as  difficult  to  lock  tha 
stabilizer  in  piece  without  deflecting  the  barrel. 

On  occasious,  the  araoter  waa  required  to  loosen  a^nd 
readjuit  the  stabilizer  supports  several  tines  for 
one  adjustaent  of  the  gun  aount. 

(2)  Although  the  rear  mount  adjustaent  features  were 
accessible,  nany  times  the  armorer  made  an  adjust- 
ment in  the  wrong  direction,  and  several  patterns 
were  fired  before  the  error  was  realised.  Ibis 
would  indicete  a need  for  instructions  or  directions 
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for  adjusting  the  vartical  and  lateral  adjusting  nuts. 
This  could  be  done  in  the  forts  of  an  instruction  decal 
placed  in  an  appropriate  place  near  the  rear  gun  nount. 

(3)  The  nunber  of  tie  down  points  and  Jacks  required  for 
firing  in  this  installation  is  noted  in  Inclosure  >^1, 
Horeiight  Procedure  Dsed  at  K-ld’*.  Coapared  to  the 
.50  caliber  installetion  boresighted  at  this  site,, 
the  T-160  installation  required  greater  facilities 
and  additional  tis;e  to  set  up  the  aircraft.  Ttiis  was 
necessary  due  to  the  greater  recoil  forces  iaqiarted 
to  the  aircraft  by  the  T-160  guns  and  due  to  the  fact 
that  with  the  boresight  procedure  used*  all  4 guns 
were  fired  siaultaneously. 

e.  The  average  time  required  to  b.oresight  the  aircraft  was 
reduced  coasiderably  during  the  latter  part  of  the  prograa  as  the 
personnel  beensie  more  experienced  and  the  procedure  slE^lified.  The 
average  tisM  to  boreaight  1 aircraft  was  30  to  40  nan  hours  (4  to  5 sMn  - 
6 to  8 hours). 

d.  It  is  felt  that  there  are  many  factors  which  affect  the 
dispeeaiOB  patterns  obtained  with  this  gun  installation,  and  of  the 
sasy  variables  involved,  it  is  incosclusive  as  to  which  has  the  greater 
effect.  The  following  factors  are  coatributables 

(1)  Tie-down  facilities  were  of  poor  qualities  in  that 
the  tie-down  rings  were  secured  in  loosely  poured 
concrete  slabs  which  were  free  to  shift  in  the 
ground. 

(2)  The  firing  of  the  guns  in  various  combinations 
produced  various  dispersion  patterns.  These 
various  frequencies  imparted  to  the  aircraft 
caused  the  center  of  impact  of  individual  guna 
to  shift.  A 4-guu  dispersion  pattern  did  not 
compare  favorably  with  either  the  2-upper  gun 
or  2-lower  gun  patterns.  It  was  apparent  that 
the  dispersion  patterns  were  greatly  effected 
by  the  interference  of  the  guns  on  each  other. 

(3)  The  variation  of  barrel  diameters  at  the  muzzle 
stabilizers  which  often  cancelled  the  effective- 
ness of  the  stabilizer  in  that  the  barrel  whip 
increased  the  dispersion. 

(4)  The  stability  of  the  API  round,  used  on  the 
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boceslght  eanget  w«t  poor.  Many  inttuoos  ware 
observed  where  the  Incendiary  mix  la  the  Nlndshield 
prematurely  exploded,  and  several  fired  projectiles 
were  found  in  the  gun  butts  with  stripped  or  partially 
stripped  rotating  bands.  (Sea  photo  *1,  Inciosure 
*13  to  Appendix  E.) 

(5)  Loosening  of  the  rear  mounts  with  life  of  the  air- 
craft is  to  be  considered  although  it  is  felt  that 
this  affects  the  dispersion  very  little. 

3.  (X>Naa3IONt 

a.  The  adjuatnents  required  to  obtain  the  desired  dispersion 
were  too  tine-consuming  and  not  acceptable  from  this  standpoint. 

4.  RECOittENDATIOKSt 

a.  Further  atudy  and  testing  be  done  to  determine  a more 
sisqplified  method  of  boresighting  and  hamoaisation  of  this  installa- 
tion. 


b.  Further  study  be  made  to  determine  the  major  factor  con- 
tributing to  the  inttsbility  of  dispersion  patterns. 

c.  Further  engineering  be  aocosq^lisbed  to  provide  a more 
acceptable  muzzle  atabilizec  arrangement. 
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BORESIGHT  AND  HARMONIZATION  PROCEDURE 


USED  AT  K-14  FIHE-IN  RANGE 


1.  An  6*  X 6*  pnnel  target  Mith  appropriate  aligning  marks 
(tee  Diagram  >1)  was  placed  1(X)0'  from  the  airplane. 

2.  The  aircraft  was  placed  .'n  its  niicaal  flight  attitude 
(3®  nose  ap)  and  leveled  Intersliy. 

3.  The  aligning  sights  were  installed  on  the  aircraft  and 
the  target  was  positioned  horizontally  siad  vertically  by  aligning 
the  sights  with  the  cross  A of  the  target. 

4.  The  computer  was  leveled  and  the  electrical  cage  sight 
reticle  adjusted  on  cross  C of  the  target. 

5.  The  nose  of  the  aircraft  was  elevated  until  the  aligning 
sights  OB  the  aircraft  were  superimposed  on  cross  B of  the  target. 
This  additional  elevation  (approximately  2 mils)  is  required  to 
compensate  for  bullet  drop  (22”  at  1000°). 

6.  The  aircraft  was  tiisd  down  using  steel  cables  with  turn 
buckles  on  the  nose,  wing  and  tail  poaitions.  (Care  was  taken  to 
insure  that  the  aircraft  was  not  maialigned  with  respect  to  the 
target.) 


7.  (]sing  colored  ammunition  to  distinguish  gun  positions,  a 
single  round  was  fired  from  both  upper  guns.  The  target  was  divided 
into  four  quadrants  to  correspond  to  the  gun  positions.  If  the 
rounds  did  not  fell  in  their  correct  quadrant  an  adjustment  of  the 
gun  was  required.  This  was  accGmpiished  as  follows: 

a.  The  gas  seals  were  unlatched  and  the  muzzle  stabilizers 

removed,, 

b.  Vertical  and/or  lateral  adjustments  were  made  to  the 
rear  mount  as  required. 

c.  Muzzle  stabilizer  brackets  were  adjusted  so  that  the 
gun  barrels  were  not  deflected  when  the  stabilizers  were  reposi- 
tioned. 


3.  Using  colored  ammunition  to  distinguish  different  gun 
positions  a 10  round  burst  was  fired  simultaneously  from  both  upper 
guns.  If  7G/D  of  the  rounds  fell  within  the  proper  quadrants,  the 
adjustment  was  considered  satisfactory. 
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9.  Steps  No.  7 and  b were  repeated  for  the  two  lower  guns. 

10.  Using  colored  somunitlon  to  distinguish  different  gun 
positions*  a 10  round  burst  was  fired  froa  all  four  guns  simul- 
taneously, If  the  following  conditions  were  met  the  harmoniza- 
tion was  considered  satisfactory. 

a.  The  majority  of  hits  from  each  gun  must  fall  within 
its  proper  quadrant* 

b.  50%  of  the  total  rounds  fired  must  fall  within  the 

4*  K 6*  bull's  eye. 
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DISPERSION  PATTERNS 
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DISPERSION  PATTERNS 
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APPENDIX  D 


SUMMARY  OF 


6 Destroyed 


Shared  credits 
for  the  destruc- 
tion of  one  Mig~ 
15. 


PART  I 


SNGAGEHENIS  WHEN  E^EMY  AIRCRAFT  HERE  FIRED  ON 


APGC  Mission  *50  - Major  Garrison  on  21  Feb  53. 
Pilot  and  wing  man  observed  Mig  to  crash  into  hill 
sicte.  No  aircraft  visible  on  film.  Attack  started 
at  30.000  feet  and  went  on  down  to  the  deck  at 
approximately  .96  to  Mach  1.  156  rounds  fired. 

APGC  Mission  *114  - Major  Evans  on  13  Mar  53.  IS 
hits  were  observed.  1st  burst  started  at  1025 
feet  and  ended  at  625  feet.  2nd  burst  averaged 
400  feet  range.  3rd  burst  averaged  260  feet  and 
4th  burst  averaged  200  foot  range.  Mig  pilot 
was  observed  to  bail  out  by  pilot  and  wing  nwn 
and  was  also  observed  on  film.  The  attack  was 
started  at  44.000  down  to  17.000  feet,  at  .92 
Mach.  369  rounds  fired. 

APGC  Mission  *115  - Captain  Moore  on  13  Mar  53, 

7 or  6 hits  were  observed.  1st  pass  was  at  a 
range  of  1350  feet.  All  other  passes  at  enemy 
aircraft  were  too  obscure  to  measure.  The 
approximate  range  of  these  passes  was  2.000 
feet.  Mig  pilot  bailed  out  and  was  observed 
by  pilot  and  wing  man  and  was  also  observed  on 
film.  Attack  started  at  44.000  feet  down  to 
15,000  feet  at  an  air  speed  of  approximately 
,92  Mach.  460  rounds  fired. 

APGC  Mission  *173  - Lt.  Col.  Jones  on  29  Mar  53. 
Plane  disintegrated.  Range  at  time  of  firing 
was  775  feet.  Mig  pilot  had  ejected  when  air- 
craft was  last  seen.  Altitude  at  time  of  firing 
was  42,000  feet  at  .65  Mach.  Compressor  stall 
occurred  while  firing  the  guns.  230  rounds 
were  fired. 

APGC  Mission  *206  - Lt.  Col.  Jones  on  7 Apr  53. 

Head  on  pass  at  a range  of  500  feet.  Captain 
Moore  observed  Mig  to  explode  at  time  of  this 
engagement.  Altitude  was  40.000  feet  at  .05 
Maeli,  92  rounds  were  fired. 
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3 Migs  Probably 
Destroyed. 


Mig  Probably 
Destroyed 


Twelve  Migs 
Damaged 


APGC  Mission  »207  - Major  Evans  on  7 April  53. 

First  firing  pass  at  a range  of  1750  feet.  Second 
firing  pass  at  a range  of  2050  feet  to  3450  feet. 
Pilot  observed  Mig  pilot  bail  out.  Altitude  of 
20,000  feet  at  .92  Mach.  415  rounds  fired. 

Al^  Mission  *230  - Captain  Moore  on  12  Apr  53. 
Firing  from  a range  of  4100  feet.  Pilot  and 
wing  man  observed  Mig  pilot  bail  out.  Altitude 
of  43,000  feet  at  .90  Mach.  460  rounds  fired. 

Two  other  Migs  fired  on  during  ti\is  mission. 

APGC  Mission  *77  - Colonel  Baker  on  3 Mar  53. 

Two  hits  observed.  First  burst  at  1175  feet, 

2nd  at  2750  feet.  Pilot  observed  canopy  eject. 
Altitude  of  25,000  feet  at  .94  Mach.  460 
rounds  fired. 

APGC  Mission  *177  - Major  Garrison  on  29  Mar  53. 
First  burst  at  1025  feet  to  775  feet.  Second 
burst  from  775  to  600  feet.  Altitude  of  7000 
to  6000  feet  at  575  KIAS.  Pieces  were  observed 
by  the  pilot  to  come  off  the  aircraft  and  it  was 
last  seen  smoking  and  on  its  back  going  down  in 
an  overcast.  176  rounds  were  fired. 

APGC  Mission  *230  ->  Captain  Moore  on  12  Apr  53. 
Firing  from  a range  of  900  to  700  feet.  Altitude 
of  1000  feet  at  Mach.  Fire  was  observed 
emanating  from  the  tail  section  of  the  Mig  air- 
craft. 460  rounds  fired.  Two  other  Migs  were 
fired  on  during  this  mission. 

APGC  Mission  *10  - Major  Moorehead  on  23  Jan  53. 

No  aircraft  visible  on  film.  Reticle  indicating 
approximately  4100  feet  at  time  of  firing  if 
wing  span  was  set  at  32  feet.  Altitude  of  45,000 
feet  at  .65  Mach.  Pilot  observed  one  hit.  317 
rounds  were  fired.  Compressor  stall  was  experienced 
while  firing  guns. 

APGC  Mission  *11  - Captain  Stacy  on  23  Jan  53. 

First  firing  burst  at  1350  feet  and  2nd  at  2050 
feet.  Altitude  of  30,000  feet  at  .96  Mach. 

Pilot  observed  hits.  447  rounds  fired. 


Appendix  D - Page  3 
Part  I - Page  2 


APGC  Mission  *16  - Colonel  Johnson  on  2S  Jan  53. 
First  firing  pass  at  the  aircraft  was  not  visible 
on  film.  2nd  firing  pass  at  a range  of  1350  feet. 
Third  firing  pass  at  a range  of  1650  feet.  Fourth 
firing  pass  at  a range  of  1500  feet.  Complete 
report  not  obtained  from  pilot.  Film  showed  one 
hit.  460  rounds  fired. 

APGC  Hissio  *91  - Hafor  Evans  on  5 Mar  53. 

Fired  at  a range  of  3«G00  feet.  (Only  aircraft 
visible.)  Pilot  observed  two  hits.  Altitude 
of  37,000  feet  at  150  to  160  K!AS.  460  rounds 
fired. 

APGC  Mission  *106  - Major  Brady  on  9 Mar  53. 

Film  not  assessable,  aircraft  too  small.  Firing 
was  done  at  about  5,000  foot  range  pulling  3 G's. 
Altitude  of  3Q,(K}0  feet  at  .96  Haeb.  Pilot  ob- 
served one  hit.  460  rounds  fired.  Compressor  stall 
occurred. 

APGC  Mission  *112  - Lt.  Col.  Jones  on  13  Mar  53. 
Fired  at  approximately  2600  foot  range.  Film  not 
assessable,  aircraft  not  visible,  wing  man  and 
another  element  leader  in  the  area  observed  hits* 
Altitude  of  43,000  to  44,000  feet  at  .76  Mach. 

279  rounds  fired* 

APGC  Mission  *147  > Lt.  Col.  Jones  on  21  Mar  53. 
Magazine  Jam  on  reticle  camera.  Wing  man  ob- 
served hits.  Altitude  of  36,000  feet  at  .85  Mach. 
137  rounds  fired. 

APGC  Mission  *156  - Lt.  Col.  Peterson  on  26  Mar  53. 
Pilot  observed  one  hit  and  film  showed  one  hit. 

Range  of  2750  feet.  Altitude  of  46,000  feet  at  .67 
Mach,  60  rounds  fired. 

APGC  Mission  *205  - Captain  Moore  on  7 Apr  53. 

No  aircraft  visible  on  film.  Pilot  estimated 
range  to  be  between  4,000  end  5,000  feet.  Altitude 
of  43,000  feet  at  .70  Mach.  Pilot  observed  one 
hit.  393  rounds  were  fired. 

APGC  Mission  *206  - Lt.  Col.  Jones  on  7 Apr  53. 

1st  firing  pass  from  2,000  to  1,650  feet.  2nd 
firing  pass  from  1,650  to  2,000  feet.  3rd  firing 
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Higs  Damaged  pass  from  2000  to  2750  feet.  Altitude  of  47»000 

(Coat'd)  feet  at  .92  Mach.  Pilot  observed  hits  aad  file 

showed  hits.  314  rounds  fired. 

APGC  Mission  *270  - Lt.  Col.  Keller  on  24  Apr  ?3. 
Two  Higs  damaged.  First  Mig  was  fired  on  a range 
of  3(000  feet  and  pilot  observed  one  hit  but  film 
did  not  show  aircraft.  2nd  Mig  was  fired  on  at  a 
range  of  1600  feet  and  the  film  showed  one  hit. 
Altitude  was  46,000  feet  at  ,65  Mach  during  both 
of  these  engagements.  250  rounds  were  fired. 

Fourteen  fjr^  APGC  Mission  *24  - Captain  Winslow  on  26  Jan  53. 

ings  Besttlted  Aircraft  not  visible  on  film.  Altitude  of  43,000 

With  No  Hits  feet  at  .72  Mach.  363  rounds  iired. 

<M)  served 

APGC  Mission  *33  - Colonel  Baker  on  17  Feb  53. 

Mig  fired  on  at  4,500  foot  range.  Aircraft  not 
visible  on  film.  Complete  report  not  (Obtained 
from  pilot.  106  rounds  fired, 

APGC  Mission  *113  - Lt»  Col.  Peterson -on  13  Mar  S3. 
Fired  at  a range  of  2,050  feet.  Altitude  of  45,000 
feet  with  220  KIAS,  395  rounds  fired.  Compressor 
stall  occurred. 

APGC  Mission  *122  - Lt.  Col.  Jones  on  14  Mar  53. 
Fired  at  a range  of  1,250  feet.  Altitude  of 

40.000  feet  at  .90  Mach.  69  rounds  fired. 

APGC  Mlssioi.  *151  - Lt.  Col.  Jones  on  26  Mar  53. 

Mig  fired  on  at  2,000  foot  range.  Altitude  of 

44.000  feet  at  .90  Mach,  426  rounds  fired.  Com- 
pressor stall  occurred. 

APGC  Mission  *156  - Captain  Moore  on  26  Mar  53. 

Less  than  300  feet.  Image  too  blurred  during 
firing  to  make  accurate  measurement.  Altitude 
of  43,000  feet  at  .07  Mach.  366  rounds  fired. 

Fired  two  guns  for  one  second  burst.  Guns  were 
test  fired  on  the  return  to  the  home  base. 

APGC  Mission  *159  - Captain  Moore  on  26  Mar  53. 

Mig  fired  on  at  a range  of  2,750  feet.  Altitude 
of  41,000  feet  at  .90  Mach.  319  rounds  fired. 
Compressor  stall  occurred. 

APGC  Mission  *161  - Major  Jabars  on  26  Mar  53. 
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No  Hits  Observed 
CCont'd) 


90"^  Ueflection 
Shots  Mth  No 
Hits  Observed. 


Extreme  ranye.  Film  utiessessabie.  Altitude 
approximately  40,000  feet  at  .87  Mach.  1% 
rounds  fired. 

APGC  Mission  *163  - Captain  Moore  on  30  Mar  53 
Mig  fired  on  at  a range  of  1.375  feet.  Altitude 
of  43.000  feet  at  .75  Mach.  48  rounds  fired. 

AFGC  Mission  *164  - Lt.  Col.  Peterson  on  30  Mar  53 
Mig  fired  on  at  2.050  feet  range.  Altitude  of 

44.000  feet  at  .76  Mach.  108  rounds  fired. 

APGC  Mission  *209  » Major  Evans  on  7 Apr  53. 

No  aircraft  visible  on  film.  Pilot  fired  at 
an  estimated  range  of  4.6C0  feet.  Altitude  of 

41.000  feet  at  .66  Mach.  66  rounds  fired. 

AHGC  Mission  *245  - Captain  Fernandez  on  16  Apr  53 
Aircraft  was  not  visible  on  film.  Altitude  of 
approximately  43,000  feet  at  .87  Mach.  460  rounds 
fired. 

Al^GC  Mission  *274  - Captain  Moore  on  27  Apr  53. 

The  aircraft  was  not  visible  on  the  film.  The 
range  at  the  time  of  firing  was  approximately 

4.000  feet.  Altitude  of  43,000  feet  at  .90  Mach. 
20  rounds  fired* 

APGC  Mission  *66  > Major  Evans  on  5 Mar  53. 
Magazine  jam  on  camera.  Extreme  range.  No 
altitude  or  Mach  listed.  460  rounds  fired. 

One  short  burst  fired  on  a Mig.  Guns  were 
test  fired  on  the  return  to  the  home  base. 

APGC  Mission  *il6  ->  Major  Mass  on  13  Mar  5c. 

Fired  on  a Mig  at  a 1^0  foot  range.  Altitude 
of  41,000  feet  at  .65  or  .90  Mach.  24  rounds 
fired. 

APGC  Mission  *9  - Major  Garrison  on  23  Jan  53. 

Mig  was  tracked  and  the  pilot  attempted  to  fire 
the  guns  but  they  would  not  fire.  Altitude  of 
approximately  45,000  feet  at  .35  to  ,87  Mach. 

326  rounds  fired  on  a test  fire. 

APGC  Mission  *20  - Captain  Winslow  on  25  Jan  53, 
Mig  fired  on  but  no  hits  were  observed.  Altitude 
of  41,500  feet  at  .80  Mach.  The  guns  were  test 
fired  on  the  return  from  the  condsat  mission  and  a 
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coinptessor  itaii  occurired  whleh  resulted  Id  the 
loss  of  a Gun  Val  aircraft. 
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APPENDIX  D 


PAin  II 

DESTHOCTION  OP  AN  ENEMY  AIRCRAFT 

Prints  from  sight  reticle  camera  film  from  Gun  Vai  aircraft 
showing  tracking,  hits  and  destruction  of  a Mig-15  type  aircraft. 

Altitude:  42,000  Feet 

Airspeed:  .05  Mach 

Rounds  Expended:  230  Rounds 

The  Mig-15  was  observed  to  explode  and  disintegrate  after 
being  hit. 
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OF 
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APPENDIX  E 


ARfJAlENT  RELlABiLm  AM)  HA1NXENA14CE 


1.  Introduction 

This  report  covers  the  period  of  January  18,  1953  through 
liay  1,  1953  of  aerial  firing  conducted  at  K-14,  Korea,  Listed  below 
is  the  final  sumaary  of  missions  flown  and  reliability  achieved  dur- 
ing the  test: 


January  Kith  - Mav  1st 
Loaded  - 100,893  RDS 
Fired  ••  98,135  ftOS 
Lost  - 10,756  RDS 
Fireout  - 90% 

Stoppages  - 210, 

Stoppage  Rate  - 2.2/1000 
Kissions  - 363 


Stoppage  Causes 
Gun  - 75  ea 
Instl  « 69  ea 
Pars  - 20  ea 
Amao  - 7 ea 
Link  - 11  ea 
Unknown  - 28  ea 


Included  as  Inclosure  *1  is  a nsonthlv  summary  of  reliability 
achieved.  This  summary  indicates  the  progressive  in/provenent  of  the 
armament  reliability.  Also  included  as  Inclosure  *2  is  the  armament 
performance  record  of  Individual  aircraft. 


2.  Armament  ReUabilitv 
a.  Gun 

(1)  Of  the  total  of  210  stoppages  75  were  caused  by 
"gun"  malfunctions.  These  stoppages  were  35.7% 
of  the  total  stoppages.  The  malfunctions  which 
were  credited  to  the  gun  were  as  follows: 

«e)  Broken  or  shorted  firing  harness  11 

(b)  Open  circuit  at  ADF  (anti-double-feed) 

contacts  10 
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(c) 

Shorted  firing  pin  assembly 

10 

(d> 

Broken  drawbar  or  firing  pin 

6 

(a) 

Firing  pin  set  back  in  insulation 

7 

(f) 

Broken  ADF  (anti-double-feed)  sprang 

5 

<fl) 

Ejection  failure  due  to  cese  chute 

3 

<h> 

Rammer  missed  round 

3 

(i) 

Barrel  orifice  failure 

2 

CJ) 

Broken  switch  tongue 

2 

(k) 

Round  retainer  failure 

3 

CD 

Feeder  shaft  disengaged 

3 

(m) 

Failure  to  extrack-unk 

2 

(n) 

Stubbed  round  against  drum 

1 

Co) 

Broken  cam  insert 

1 

Cp) 

Bent  link  ear  guide-feeder 

1 

Cq) 

Broken  drum  shaft 

2 

Cr) 

Gauled  drum  shaft 

2 

Ca) 

Broken  switch  cam 

1 

(2)  The  fitet  six  oalf unctions*  ill  concerned  with  the 
gun  firing  circuit*  contributed  65«3?(  of  the  total 
gun  stoppages.  The  remaining  13  malfunctions  were 
34.7%  of  the  gun  stoppages.  Based  on  the  above  data 
the  most  unreliable  portion  of  the  gun  was  the  fir- 
ing circuit.  The  test  brought  out  the  following 
major  deficiencies: 

(a)  Firlnri  harness i The  firing  harness  proved  un- 
satisfaetory*  electrically  and  strength-wise. 
Sixty-nine  harnesses  were  broken  either  during 
firing  or  in  disassembly  and  assembly.  In 
numerous  cases  a check  of  the  harness  after  one 
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fields  nitslpn  thowdd  it  to  be  either  broken 
or  ihorted.  It  proved  difficult  to  aeoeoblp 
or  difdssesible  e firing  hnmeio  without  ben^ 
ing  the  hemesf  end  possibly  bretking  it.  the 
five  major  objections  to  the  present  harness 
ares  poor  insulation  quaiities«  frequency  of 
open  olrcuitSt  weak  knife  blade  contacts,  poor 
fit  (making  it  difficult  to  instill  or  remove), 
and  weak  overall  eoastruetioa.  <^ee  photo  *12. 
Ineiosure 

Anvil  ¥he  anvil  aasenbly  was  provan 

to  be  the  weakest  part  of  the  gun  firing  eir^ 
euit.  Despite  the  daily  cleaning  and  inspect 
tion.  (discussed  under  gun  maintenance)  the 
anvil  had  the  following  deficlenciosit 

Broken  drawbars 2 69  drawbars  were  broken 
during  firing.  In  a few  eases,  these  eeused 
stoppages 2 but  this  isas  true  only  because 
the  anvil  was  inspected  and  repairad  after 
each  firing  misaioa.  (See  photos  *15  & *16. 
Ineiosure  *9) 

2f  Broken  drawbar  apnaner  nut  insulation  buah> 

**  ing:  Approximately  110  of  these  bushings 
were  broken  during  firing  or  htndling.  Here 
•gain  the  stoppages  were  few  only  because  of 
a strict  policy  of  inspectioo  end  repair. 

Anvil:  71  anvils  were  replaced  as  unserviee- 
able  due  to  either  breakage  or  insulation 
failure.  n>e  major  deficiency  in  the  anvil 
body  itself  was  its  poor  electrical  qualities# 
The  firing  pin  insulation  becaae  saturated 
with  carbon,  brass  particles,  and  moisture 
during  sod  efter  firing  to  nuch  an  extent 
that  the  firing  pin  was  often  shortpd  to 
ground.  This  condition  occurred  eves  with 
daily  replaeenent  and  cleaning.  An  elactrieai 
check  was  required  before  each  -mlstfon  to  in- 
sure a good  circuit.  A aeoond  mSl function 
caused  to  some  degree  by  the  type  of  iasula- 
tioa  was  the  sticking  of  the  firing  pin  la 
the  rear  poaitioa.  Seven  of  these  it<vpages 
occurred  during  the  test.  (See  photo  *11. 
Ineiosure  *9) 
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(e)  ADF  circuit!  15  ttoppagas  were  caused  by  a 
saifuBetion  in  tbe  AIF  circuit.  The  eajor 
difficulty  was  the  problM  of  obtainiog  proper 
contact  betweea  the  ADF  and  the  contacts  on 
the  firing  heraess*  This  is  a particularly 
difficult  malfunctloa  to  deteet,  and  is  pe> 
culiar  to  this  type  switch.  Coastaat  opening 
and  closing  of  the  ADP  switch  causes  wear  on 
the  eab  contact  and  beading  of  the  fesale 
contaets.  Extreeely  careful  fitting  was  re~ 
quired  to  oaintaiB  a good  circuit.  Pour  AOF 
springs  were  broken  during  firing  but  this 
could  have  been  prevented  if  sufficient  spare 
springs  (of  the  latest  type)  had  been  available 
to  pensit  adequate  preventive  maintenance.  (See 
photo  *7,  laclosure  *1U 

Other  QUH  stwonaoest  The  remaining  13  types  of 
stoppages  were  not  considered  as  serious;  how- 
ever, four  other  assenblies  of  the  gun  besides 
the  firing  circuit  deserve  special  mention. 

These  are:  the  drum  shaft  and  latch,  barrels, 
recoil  spriage,  and  drum  aeols. 

1. *  Drum  shaft:  Two  types  of  BMlfunetions  were 

eoBsl stent ly  found  in  the  drum  shaft.  Plrst, 
the  edge  of  the  locking  slot  in  the  drum 
shaft  upset  during  firing.  This  made  the 
shaft  difficult  to  remove,  and  it  is  felt 
is  some  oases  it  hindered  the  smooth  action 
of  the  gun.  Although  this  is  an  undesirable 
method  of  maintenance,  frequent  filing  down 
of  the  edge  was  necessary  to  maintain  high 
gun  reliability.  Second,  the  shaft  has  a 
tendency  to  gaui  in  the  bearing  surfaces  of 
the  drum  cradle.  Xn  one  instance  this  caused 
a gun  atoppage  and  only  frequent  polluhing 
prevented  more  stoppages. 

2,  Gss  seals:  A total  of  47  seals  were  broken 
during  the  firing  tests.  In  ill  but  a few 
eases  no  damage  ivas  dose  to  the  face  of  the 
barrel,  but  it  can  be  assumed  that  abnomal 
amouats  of  gun  gas  must  have  been  forced  into 
the  gun  bny.  This  is  a serious  problem  since 
the  purging  system  was  marginal  in  previous 
tests  under  these  conditions.  One  particularly 
interesting  fact  wau  noted  about  seel  breakage. 
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During  tha  tiuBt  6 weeks  of  firing  wbea 
the  ground  teopereture  was  at  its  lowest 
F)«  S6  seals  ware  broken.  In  the 
next  7 wfteks  when  the  tewperature  had 
risen  oonsidecablj  only  11  seals  were 
oraeked.  In  both  periods  approximately 
the  same  nnaber  of  rounds  were  fired  and 
the  seals  looked  identical  in  all  respects. 

(see  photo  *10.  Inelosnre 

3f  Recoil  spriaest  Porty*>four  recoil  springs 
were  either  broken  daring  firing  or  were 
broken  upon  receipt.  ?wenty<-twe  of  the  44 
'^re  broken  when  the  guns  were  nncrated  for 
initial  installation.  The  renniniag  22 
were  broken  during  the  firing  test.  The 
life  of  the  new  springs  was  approximately 
108  rounds  (proof  firing  by  aaaufaetnror) 
while  the  mies  that  broke  after  firing  had 
a life  ranging  from  1000  to  8000  roands. 

No  stoppages  could  be  directly  attributed 
to  the  recoil  springs,  but  in  several  eases 
it  was  felt  they  were  e coatributiag  cause 
to  a decrease  in  cyclic  rate  and  broken 
slideway  welds.  (3ae  photo  *7.  inelosnre 

B-sgrelsit  Although  the  barrels  only  caused 

""  two  stoppages,  they  ate  considered  unsatis- 
factory. The  average  barrel  life  was  found 
to  be  3%  ronads.  The  chief  deficiency  ms 
the  failure  of  the  barrel  orifice  to  last 
the  full  life  of  the  barrel.  Orifices 
cracked  and/or  turned  after  as  few  as  19 
rounds.  Two  stoppages  were  caused  when  the 
orifices  completely  disintegrated  and  stepped 
the  guns.  More  of  this  type  stoppage  was 
prevented  by  the  inspeotion  of  the  orifieo 
after  each  firing  mission.  Of  a sample  of 
212  barrels.  156  wore  retired  before  the  esd 
of  their  normal  life  due  to  either  a cracked 
or  turned  orifice.  Barrel  life  data  indicated 
that  the  failure  of  the  orifices  cut  the 
barrel  life  in  approximately  one  half.  kpptox~ 
imately  6 barrels  bed  damaged  faces,  but  in 
all  cases,  this  wss  due  to  a cracked  seal. 

Some  barrels  were  encountered  that  would  not 
fit  either  the  gun  or  in  some  cases,  the 
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batcel  ttabilissec.  This  seeoed  to  Indicate 
a lack  of  quality  control  in  the  manufaeture 
of  the  barcola.  (See  photon  ^ & *9t  Incloeure 
«« 

(3)  Included  in  this  appendix  are  the  following:  gun 
reliability  chart*  Inolosure  ^1*  ahowlng  individual 
atoppage  ratea  for  each  gun  uaed  during  teat;  photo- 
grapha  of  breakagea  Moat  oomonly  encountered.  Tn- 
eloaure  *9;  and.  a aanple  of  barrel  life  baaed  on 
ICO  barrela.  laeloaure 

Inatallation: 

(1)  Of  a total  of  210  atoppngea  during  firing,  69  were 
eauaed  by  an  "iBatallatiou**  Mlfunctlon.  Theae  69 
awlfunctiona  were  32.9%  of  the  total  atoppagea.  The 
■alfunotiona  which  were  credited  to  the  inatallation  are 


aa  follows: 

(a)  Link  eontaiaer  voluoe  insufficient  29 

(b)  Link  chute  24 

(c)  Electrical  firing  syatee  10 

(d)  Charger  5 

(e)  Case  Chute  1 


(2)  Based  on  the  above  date,  the  link  chutes  and  link 
containers  were  the  moat  unreliable  parts  of  the 
installation.  Link  troubles  caused  76,6^  of  the 
installation  aalfunctions.  Following  are  the  eajor 
deficiencies: 

(a)  Link  Chutes 

The  Joint  between  the  link  chute  and  the 
feeder  was  eisaligned  and  subject  to  wove- 
aent,  At  the  start  of  the  Korean  test*  a 
Bodified  chute  was  used.  The  design  of  the 
chute  itself  was  an  inprovewent  over  the 
original  link  chutes*  however,  the  chutes 
were  not  properly  fitted  to  the  feeder. 

This  problea  uns  elinlnated  by  replacing 
the  wodifled  chutes  with  the  original  link 
chutes.  Occasional  Jaas  still  occurred  at 
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the  feeder  8idt«  but  they  were  much  lest 
frequent  then  with  the  modi fled  chute. 

(See  photo  *4*  Inclosure  *12) 

The  original  link  chutes  are  subject  to 

JeiBS  in  the  chute  due  to  the  design  of  | ) 

the  guiding  surfaces. 

The  volume  of  the  link  container  for  the 
~ upper  guAt  in  pariioular  was  insufficient 
and  caused  the  links  to  back  up  and  Jam 
in  the  chute. 

(3)  In  view  of  these  difficultiest  the  link  chutes  were 
rssoved  from  the  upper  guns  entirely.  The  links 
were  free  to  drop  in  the  gun  bay  proper.  To  pre- 
vent a link  from  Jamming  either  gun.  the  space  was 
picparly  baffled  with  ordinary  window  screen.  The 
screen  baffles  worked  satisfactorily,  and  no  stoppages 
were  caused.  (See  photo  *1.  Inelosure  *12) 

Xn  order  to  iimrove  the  link  disposal  system  for  the 
two  lower  guns,  a hopper  was  Installed  in  one  air- 
craft*  It  cousisted  of  a sheet  metal  tray  that  guided 
the  links  into  the  rear  link  compartment  without  aid 
of  a chute.  This  modification  wea  flight  tested  and 
performed  satisfactorily.  (See  photo  *2.  Inclosure 
*12) 

(b)  Pneumatic  oun  charger;  Despite  efforta  to  bocat 
the  power  of  the  pneumatic  gun  charger,  it  haa 
not  been  effective  under  the  conditions  to  which 
it  has  been  subjected.  Charges  ndiich  operate 
the  gun  perfectly  during  ground  checks  will  not 
successfully  cycle  the  guns  at  high  altitudes. 

It  can  only  be  assumed  that  extremely  low  operat- 
ing temperatures  are  the  contributing  factors  in 
charger  malfunctions  in  the  combat  theater.  Gan 
charger  pressure,  which  was  1100  PSI  design  pres- 
sure, was  increased  to  1300  PSI.  Also,  the 
pneumatic  quick  disconnect,  which  was  thought  to 
be  an  air  line  restriction,  was  removed  and  re- 
placed by  Q straight  fitting.  In  view  of  con- 
tinued unsatisfactory  operation  after  these  < ) 

fixes<,  the  gun  chargers  were  removed  from  the 
installation,  and  charging  was  manually  acc<»»> 
pllshed  on  tho  ground.  The  auti-double  charge 
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twitch « tfhioh  tervtd  no  function  once  the 
chargers  were  reaoved.  was  alto  removed  at 
this  time. 

<c)  Electrical  Firing  Syatetat 

The  Cannon  Plug t The  connection  of  the 
aircraft  wiring  circuit  to  the  guns  it 
rather  fragile*  Due  t&  the  location  of 
the  plug  with  respect  to  the  other  equip- 
ment in  the  airplane*  it  is  difficult  to 
install  the  connector  with  the  gun  in 
place*  If  the  connector  it  installed  on 
the  gun  prior  to  the  guaft  attachment  to 
the  rear  mount*  the  matt  of  the  gun  and 
movement  required  to  mount  it  cause  undue 
loads  to  be  imposed  on  the  connector* 

If  Purge  Pnliiv  Relay t As  originally  installed* 
the  purge  relay  caused  a delay  in  firing 
short*  rapid*  intermittent  bursts.  This 
was  considered  unsatisfactory  for  combat; 
therefore*  the  relay  was  removed  from  the 
circuit*  Additional  purging  after  comple- 
tion of  each  burst,  which  was  the  function 
of  the  relay,  was  deemed  unnecessary  in  that 
previous  tests  indicated  the  purging  system 
adequate  to  perform  one  burst  firing  of  the 
full  aosflunitioa  complement. 

Electrical  System  Wiring  and  Location:  Wr- 

“ ing  to  the  cannon  plug  connector  on  the  gun 
should  be  encased  in  material  of  a more 
durable  nature.  A flexible  conduit  from  the 
connector  to  the  aircraft  structure  would  be 
more  suitable  than  the  shielded,  insulated 
cabling  now  used.  It  would  be  desirable  to 
simplify  the  electrical  gun  firing  circuit, 
especially  toward  elimination  of  the  many 
relays  now  employed,  and  locating  gun  firing 
package  in  a more  accessible  compartment, 

df  Ammunition  Heat  System;  The  ammunition  heat 
system  is  of  questionable  value  on  the  present 
Gun  Vel  ammunition  box  configuration.  Late 
in  the  airplane  design  program,  it  was  foimd 
necessary  to  add  an  additional  tray  to  pre- 
vent delinking  of  the  ammunition  from  the 
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links.  This  tray  blocks  the  flow  of  heated 
air  to  the  amraunition  boxes  and  heats  only 
the  top  layer  of  anrouniticn.  It  is  felt 
that  no  heat  would  be  better  than  heating 
the  few  rounds  of  annmuitioa  laying  on  the 
aoraunition  box  tray. 

Purging  Svsten:  At  no  time  were  there  any 
■"  indlcstion^  that  the  purging  of  the  gaa  bay 
area  was  inadequate,  though  guns  were  fired 
often  under  the  worst  possible  condition  for 
purging,  (i.e. « extreme  altitude,  low  Mach), 

Stoppages  of  an  Unknown  Cause: 

(1)  Of  the  total  of  210  stoppages  only  28  could  not  be 
positively  attributed  to  any  part  of  the  armament 
system.  These  malfunctions  were  13.3:li  of  the  total 
stoppages.  The  different  types  of  "unknown”  stoppages 
were  as  follows: 


(a) 

Failure  to  fire 

20 

Cb) 

Failure  to  eject  or  extract 

4 

(c) 

Failure  to  cycle 

2 

(d) 

Failure  to  return  to  in-battery 

1 

(e) 

Debuileted  rounti 

1 

JL.  Failure  to  Fire; 

By  far  the  most  serious  "cause  unknown" 
stoppages  were  the  failures  to  fire.  These 
were  69.3%  of  the  total  unknown  stoppages. 

In  all  20  cases,  the  gun  was  in  the  in-battery 
position  with  a good  round  in  the  firing 
chamber.  A thorough  check  of  the  electrical 
firing  system  indicated  no  apparent  elec- 
trical failure;  however,  all  evidence  pointed 
toward  some  form  of  electrical  trouble.  The 
possible  existence  of  intermittent  short  or 
open  circuits  during  in-flight  firing  condi- 
tions seems  to  be  the  most  reasonable  attempt 
to  explain  the  malfunctions.  In  no  way  did 
the  test  indicate  that  electrically  primed 
ammunition  is  undesirable,  but  rather  it 
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iliuitcafced  the  need  fee  a sisvlet  tugged 
firing  circuit. 

2^  Of  the  remaining  8 malfunetionst  none  in 
thenielvea  were  eonaidered  lerioaa  except 
the  debull eted  round.  Thia  problem  ia 
diaeuaaed  under  the  section  on  auunitioii. 

Efaetion  Failureai 

The  four  eaaes  of  a failure  to  extract 
mete  unexplainable  at  the  Mme  they 
occurred  but  a later  ineiuent  provided 
the  pr<d»8ble  cause.  Three  of  the  failurea 
to  extract  occurred  on  the  lower  right 
hand  gun  of  aircraft  No.  668.  After 
these  three  ma)functlonat  a thorough  in- 
apection  of  the  caae  ohuting  revealed  a 
partial  obstruction  in  the  fixed  part  of 
the  caae  chute  in  the  aircraft.  The  ob- 
struction waa  ground  dom  and  the  mal- 
fuBctiou  did  not  occur  again. 

Peraonnel t 

(1)  Peraonnel  errora  resulting  in  gun  atoppag'ts  totaled 
20  out  of  the  210  stoppages.  These  errora  amounted 
to  9.9^  of  the  total  stoppages.  The  different  per- 


sonnel errors  encountered  were  as  follows: 

(a)  Improper  assead)ly  of  gun  6 

(b)  Improper  linking  of  ammunition  3 

(c)  Case  chute  not  connected  or  improperly 

connected  2 

(d)  I:^roper  charging  2 

<e)  Improper  inspection  4 

(f)  Improper  loading  or  handling  of  ammunition  1 

(g)  Link  chute  not  connected  or  Improperly 

connected  1 

(h)  Barrel  latch  not  properly  latched  1 
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<2)  Most  of  the  shove  errors  occurred  during  the  first 
four  Keeks  of  firing.  These  can  be  attributed  to 
the  inexperience  of  the  araorers  who  Joined  the  project 
OQ  a loan  basis  frca  the  4th  Fighter-Interceptor  Group. 
A strict  prefiight  and  postflight  check  list  was  pre- 
pared and  personnel  errors  were  held  to  a minioua  for 
the  renaining  period  of  the  test. 

Links: 

(1)  Of  a total  of  210  stoppages,  11  were  caused  by  link 
aalfunctions.  These  11  aalfunctions  caused  5.2/^  of 
the  total  stoppages.  The  malfunctions  encountered 
were  as  follows: 

(a)  Defective  connecting  ring  6 

(b)  Broken  or  beat  ears  5 

1.  Link  Rinat 

Considering  the  total  ntaober  of  links  used 
(approxiaately  100,(X)0)  the  11  eases  of  de<^ 
fective  links  was  not  considered  serious. 

In  many  inatanees  it  was  difficult  to  deter- 
aiine  that  the  rings  were  aetusUy  defective. 

i.  Linl  Ears: 

This  stoppage  was  also  difficult  to  determinet 
either  the  ears  were,  defective  or  the  whipping 
of  the  belt  against  an  obstruction  in  the  feed 
system  caused  the  breakage.  Many  :ines  links 
were  found  with  stiffeners  missing  or  loose  in 
the  link  chutes  and  containers.  Although  the 
loss  of  the  stiffeners  was  caused  by  the  design 
of  the  link  chutes,  a more  secure  method  of 
fastening  the  stiffeners  to  the  link  body  ap- 
pears desirable.  All  links  used  were  T61E2 
of  lot  LB. 

Ammunition: 

(1)  Of  a total  of  210  stoppages  during  the  firing  of 

98i;135  rounds,  7 were  caused  by  amnunltioo  malfunctions. 
The  malfunctions  credited  to  the  ammunition  were  as 
follows: 
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Ca)  No  propel IfQt  charge 

(b)  Oversize  cate 

(c)  Uhdersize  cate 


4 


1 
2 

Iji  No  Propellantt 

The  most  terlout  malfunction  mat  the  four 
catat  of  a gun  ttoppage  due  to  roundt  with 
no  propellant.  After  the  occurrence  of 
thete  four  incidentt  ail  aamuaition  mat  in- 
tpected  for  propellant  before  loading.  During 
this  inspection  one  otber  round  mt  found  with 
no  propellant.  Pour  of  the  roundt  without 
propellant  were  from  lot  No.  KOP  47-2.  Thit 
wan  HEX  ammunition.  The  fifth  round  without 
propellant  waa  found  in  HEX  ammunition  lot 
No.  47-3.  In  all  eatea,  the  roundt 
appeared  aormal  with  the  exception  of  no 
propellant  charge.  Since  approximately  one 
half  of  the  96(000  roundt  fired  waa  HEX,  an 
average  of  one  round  in  9,600  contained  no 
charge.  This  indicated  a teriout  lack  of 
quality  in  tho  ammunition  and  impoted  a con- 
tiderable  inspection  burden  on  the  armament 
personnel.  Attached  at  Incloture  *13  are 
photographs  of  the  roundt  found  with  no  pro- 
pellant charge. 

Cetea  Out-of»-Dimentlont 

The  three  eases  of  an  out-of-dlmention  cartridge 
cate  caused  the  gun  to  stop. 

a.  In  the  ease  of  the  undersized  rounds  the 
~ firing  pin  failed  to  touch  the  primer  and 
the  gun  failed  to  fire. 

In  the  ease  of  the  oversize  case,  the  drum 
^uld  not  cycle  due  to  the  interference 
between  the  rear  of  the  ease  and  the  drum 
cradle.  Here  again  a ease  of  poor  in- 
spection caused  stoppages  during  air  firing. 
(See  photo  *22,  Inclosure  *9) 

3,  Primers; 

There  were  no  cases  of  defective  or  shorted 
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ptiaers  thcoiugbout  the  teite  The  pciners 
of  all  rounds  that  failed  to  fire  Here 
ehooked  with  an  ohnoeter  in  the  shop  after 
propellent  had  been  renoved. 

^ Debulleted  Rounds; 

Although  d^ulleting  of  the  ssauaition  only 
occurred  twice*  this  is  considered  to  be  a 
serious  condition*  The  debulleting  of  the 
projectile  ms  undoubtedly  caused  by  some 
violent  action  in  the  feeding  systea.  The 
■ost  unusual  case  occurred  when  a projectile 
was  raossd  into  the  dru»  backmrds.  (See 
photos  <^20  & *21*  Inclosure  *9) 

5*  Others t 

One  peculiar  incident  occurred  during  a 
firing  adssion*  The  gun  stopped  in  the 
ia->battery  position  with  an  asspty  ease 
in  the  firing  chasiier*  Uj)On  inspection 
of  the  gun  a curious  yellow  powder  bum 
was  acted  oa  the  front  of  the  drum*  (See 
photo  *^23t  Inclosure  *9)  Dtabumed  powder 
of  a strange  yellow  color  ms  found 
scattered  through  the  gun  weehanlsw.  A 
sai^ile  of  the  powder  has  beea  saved  for 
analyaia*  Firoa  the  position  of  the  powder 
bum*  it  appears  that  the  gun  started  to 
cycle  with  the  powder  still  burning*  The 
powder  pressure  ms  insufficient*  and  the 
gun  returned  to  its  original  position. 

The  yellow  powder  is  unlike  sny  other 
seen  in  this  snmunltion*  and  it  is  felt 
a further  investigation  should  be  node. 

b*  Pranature  Bursts: 

On  41  occasions  pilots  observed  what  ap- 
peared to  be  white  incendiary  and  HEI 
explosions  during  a burst*  end  their 
observations  ware  substantiated  by  gun 
camera  film.  The  flashes  were  estimated 
at  ranges  of  100*  to  2000*  frem  the  air- 
craft. In  no  cases  were  the  aircraft 
damaged*  (See  Photos  24,  25,  26,  Inclosure  *9) 

c,*  Erratic  Flight; 
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Guq  esoera  fila  ?evaaled  aeveial  ereatie 
counda*  Theie  wre  all  AFI  couadi  eritli 
booswax  tipa  to  melee  a trace.  The  rouods 
appeared  to  veer  far  off  tbe  normal  path 
of  the  other  rounda. 

3.  Armament  Service  and  Maintenance 

a.  ^ 

It  ffluat  be  realised  that  this  weapon  is  still  in  the 
development  stage  and  some  of  the  difficulties  encountered  during  this 
test  which  affected  the  reliability  of  the  weapon  have  been,  or  mill 
have  been,  eliminated;  and  that  the  maintenance  burden  inposed  and 
preventive  maintenance  procedures  used  throughout  the  test  will  not 
necessarily  be  a requirement  for  obtaining  an  acceptable  gun  performance 
in  future  armament  installations. 

<1)  Frier  to  installing  factory  received  weapons  in  tne 
aircraft,  the  following  mo^ficatlons  and/or  opera- 
tions were  accomplished  to  insure  maximum  gun  per^ 
fomance  during  combat  operation  of  the  aircraft. 

(See  photographs  Xnelosure  *11) 

(a)  Cast  drum  cradles  ware  replaced  with  forged 
drum  cradles. 

(b)  Steel  gas  pistons  were  replaced  with  titanium 

plstona.  • 

(c)  Standard  type  barrel  and  drum  ahaft  latches  were 
replaced  by  positive-locking,  tbrended  latches. 

(d)  Installed  latest  type  extractor  spring  screws. 

(e)  Cut  access  boles  in  feeder  housing  to  permit 
attachment  of  manual  charging  cables  to  slide. 

(f)  Installed  filler  plates  on  slide  assembly. 

<g)  Drilled  anvil  knock  out  holes  in  drum  cradles. 

(h)  Installed  latest  type  anti-double-feed  springs. 

(i)  Installed  modified  link  guide  tracks  with  ex- 
tension. 

(J)  Modified  recoil  spring  covers,  inspected  spring 
elements  and  reset  preload  to  1000-1100  pounds. 
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(k)  Cheeked  clearance  of  druns  rollers  ia  cam  path 
and  relieved  where  binding  was  encountered. 

(l)  Cheeked  continuity  of  gun  firing  circuit. 

The  rework  listed  was  performed  on  a total  of 
eighty  guns  and  required  approximately  30  man 
hours  per  gun. 

(2)  c^on  the  installation  of  the  new  guns  in  the  air- 
craft a strict  maintenance  procedure  was  adopted 
and  followed  throughout  the  entire  program.  This 
included  dally  preflight  and  postflight  inspections 
which  were  performed  by  the  flight  line  personnel, 
and  the  gun  overhaul  inspections  which  were  pei>> 
formed  by  the  shop  personnel. 

(a)  Pref light  Maiatenaneei 

The  praflight  cheek  required  approximately 
1^  man  hours  per  aircraft.  If  an  electrical 
failure  is  detected  in  a gun,  it  requires  an 
additional  30  minutes  to  change  the  anvil 
assembly  and/or  firing  harness,  (Reference 
IDclosure  *3  Page  i) 

G»)  Postf light  Maintenancei 

The  postflight  check  required  approximately 
2 man  hours  per  aircraft.  Additional  post- 
flight time  is  dependent  upon  whether  or  not 
stoppages  occurred.  Some  stoppages  required 
two  oan  hours  to  clear;  for  example,  a link 
jam  in  the  link  chute  and  feeder  with  the 
slide  out  of  battery.  In  other  cases,  it  is 
necessary  to  reoovi  the  gun  from  the  aircraft 
to  repair  it.  (Reference  inclosure  Page  1 
and  Z) 

<c)  Shop  Maintenance; 

The  portion  of  the  maintenance  program  performed 
in  the  shop  consisted  of  pre-installation  gun 
inspection  and  the  intermediate  gun  inspection 
which  are  similar  in  time  Involv^  and  procedure 
used.  The  intermediate  inspection  was  performed 
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•t  the  assumed  half-life  of  the  gun  (1200  to 
1500  rounds  fired).  Approximately  16  man  hours 
««re  required  to  remove  4 guns  from  an  aireraft. 
perform  the  shop  iaspeetion  and  servicing,  and 
re-install  the  guns.  (Heferenee  Xnelosure  ^ 
Page  3 and  4) 

(d)  Additional  S0P*s: 

As  a result  of  gun  maintenance  experience  gained 
prior  to.  and  during  the  first  meeks  of  this 
test,  three  other  shop  maintenance  procedures 
mere  set  up  and  follomed  throughout  the  remainder 
of  the  program.  (Reference  laclosure  *8  Pages  2. 
3 and  4) 

(e)  Additional  Gun  Maintenance  Procedurest 

It  ms  deesttd  advisable  to  change  anvil  assesdyly 
daily,  due  to  the  high  percentage  failing  to 
meet  the  electrical  check  prescribed  in  the 
shop  S(iP*s  and  preflight  and  postflight  checks. 

If  a harness  assembly  also  failed  to  pass  the 
preflight  check  or  postflight  check,  it  ms 
removed  to  the  shop  and  cheeked  in  the  follow- 
ing manner: 

A meg  meter  is  applied  using  500  volt  DC,  and 
if  there  is  no  leakage  indicated,  the  harness 
is  suitable  for  use  at  altitude  conditions. 

The  change  in  electrical  characteristics  of 
the  firing  circuit  at  altitude  made  necessary 
the  500  volt  check  at  sea  level.  Limited  to 
the  use  of  a l)i  volt  obssaeter  at  sea  level  one 
does  not  often  detect  a leakage  that  Occurs 
with  the  aircraft  400  volt  circuit  at  altitude. 
Also  using  the  meg  meter  (500  volt  capacity)  It 
was  possible  to  detect  insulation  failures  in 
the  anvil  assembly.  All  of  the  above  mentioned 
maintenance  procedures  and  SOP's  were  the  re- 
sults of  the  combined  experience  of  all  the 
ieahi  personnel  participating  in  this  psogrsa. 

They  were  considered  absolutely  essential  to 
obtain  the  mexiraum  efficiency  from  the  model 
gun  used  in  this  test. 

(f)  Personnel  and  Training  Requirements; 

Because  of  the  increased  weight  of  the  gun  and 
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the  atmecous  other  defieieaeiet  discussed  in 
this  reportt  the  maintenance  burden  was  approx- 
imately 509^  greater  than  that  oi  the  normal  .50 
caliber  gun  installation.  During  the  first  d 
weeks  of  the  testf  2 armorers  were  required  to 
service  each  aircraft.  In  the  later  weeks,  two 
men  working  as  a team  serviced  two  aircraft. 
Experience  gained  during  the  test  indicates  one 
nan  can  perform  the  normal  preflight  and  post- 
flight;  however,  any  abnormal  incident  requires 
two  men.  Shop  maintenance  was  considerably 
greater,  and  several  men  were  kept  busy  at  all 
times  in  the  armament  shop.  It  was  the  consen- 
sus of  most  armorers  that  assembly  and  disassembly 
of  the  revolver  type  weapon  were  easily  perfonaed, 
although  six  of  the  perionnel  errors  were  due 
to  improper  assendily  of  the  gun.  In  mast  cases 
these  could  have  been  avoided  with  either  more 
training  or  preferably  a redesign  of  the  parts 
to  prevent  melassefld>ly.  A typical  illustration 
of  this  is  the  gas  tube  adaptor,  which  if  im- 
properly essembled,  eeusea  the  gun  to  stop  after 
firing  one  roimd.  A slaq>le  redesign  could  elimi- 
nate this  type  error. 

Ill  general,  the  problems  of  the  T-160  gun  with 
its  electrical  firing  circuit  are  more  difficult 
then  the  pLoblema  associated  with  the  .50  caliber 
gun  installations.  Due  to  the  nuaerons  electrical 
difficulties  found  in  both  the  gun  and  the  air- 
craft firing  circuit,  it  is  felt  that  a better 
understanding  of  basic  electricity  is  desirable 
for  the  armorer  who  ia  to  be  trained  to  service 
this  weapon. 

b.  Installation  Maintenance 

There  are  several  deficiencies  existing  in  the  present  in- 
stallation that  affect  the  servicing  and  maintenance  of  the  gun  installa- 
tion. 


(1)  Setting  up  and  firing  in  of  guns  on  the  Boresight 
Range  constitutei  the  major  problem  from  the  stand- 
point of  time  involved  and  difficulty  in  accooq>lish- 
ing  the  desir«)d  results.  For  complete  details,  refer  \ 

to  Appendix  C,  '^oresighting  and  Harmonization".  ' 
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(2)  The  complexity  end  poox  accessibility  of  the  fixing 
circuitry  requires  excessive  maintenance  time  in 
locating  end  correcting  electrical  troubles. 

(3)  The  air  compressor  system  which  operat^9s  the  purge 
doors  and  gun  chargers  requires  special  maintenance 
daily  during  the  winter  months  of  operation,  such  as 
thaidng  compressors  and  actuating  pneumatic  purge 
doors  f ' insure  their  operating  satisfactorily  prior 
to  taka-off. 

(4)  Cleaning  of  gun  bays  and  blast  panels  ia^osed  addi- 
tional maintenance  upon  flight  line  personnel.  Be- 
cause of  inherent  gas  leakage  characteristic  of 
this  type  weapon,  excessive  deposits  of  carbon 
accumulated  throughout  gun  bay  areas  and  associated 
equipment  in  the  gun  bays.  It  would  be  desirable 
for  future  installations  to  have  removable  pans  or 
baffles  located  beneath  the  guns  to  ease  this  main- 
tenance burden. 

(5)  Link  chutes  were  difficult  to  remove  when  link  Jams 
occurred  during  firing.  An  excessive  number  of  sun 
hours  was  spent  in  clearing  this  type  jam.  As  a 
result  the  upper  link  chutes  were  removed  and  the 
links  contained  in  the  gun  bay  area  with  appropriate 
screening.  It  is  believed  that  hopper  type  link 
containers  instead  of  chutes  would  be  advantageous 
from  a servicing  standpoint. 

(6)  The  ammunition  loading  cycle  is  approximately  the 
same  as  the  .SO  caliber  installation  and  the  added 
maintenance  is  negligible. 
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Stoppage  Cmaet 


22  Mat  1953  - 17  Apk  1953  (Cont*d) 

Stoppage  Rate  - l*4/i0U0  IMknown  6 ea 

Missions  - iiS 


lQ  Mn_Lm  ..  1 May  1953 
Loaded  - 14,168  RDS 
Fit«l  - 13,374  RDS 
Loat  - 734  RDS 
Fireout  - 94,3% 
Stoppages  - 16 
Stoppage  Rate  - 1.2/1000 
Missioes  • 37 


Stoppage  Causes 
GuB  - 5 ea 
iBstall  - 4 ea 
Pars  > 3 ea 
Aaau>  - i ea 
Link  - 2 ea 
UnkBOWB  - 1 ea 
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RELIABILITY  3Y  AIRCRAFT 
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STOPPAGE  CAUSES  BY  GUN  POSITION 


total  75  6 9 20  7 II  28  I 210 


STOPPAGE  CAUSES 


KOREAN  PHASE 


N01E:  Ail  100  of  the  MBtioaed  basceis  woro  diiUed  with  new  No.  0 
dslUi  to  bring  tbe  orifiee  else  from  .Id?  to  .199.  One  new  drill 
wag  used  on  each  two  barrels.  Tbe  aethod  of  dsUUng  is  described 
in  tbe  shop  SOI*  on  barrel  drilling. 


Total 


NUeSR  OF 
m.  ON  BARREL 

CRACKED 

ORIFICE 

TURNED 

ORIFICE 

CyiHEB 

18 

113 

Yes 

12 

230 

Yes 

5 

30 

Yea 

5 

345 

Yes 

16 

£00 

Yes 

4 

600 

Yes 

13 

260 

Yea 

2 

115 

Yes 

2 

300 

Yes 

1 

115 

Dae.  Face 

2 

250 

Dau.  Face 

1 

550 

Daa.  Face 

2 

0 

Out  of  Deu< 

17 

SCO 

Okay 

100 
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DAILV  tEMPERAXmES 
DURING  PERIOD  OF  OPEmiON 


JANUARY 

MAX  (F) 

MIN  (F) 

, aLa. 

16 

21 

5 

17 

34 

10 

16 

39 

22 

19 

34 

15 

20 

33 

24 

21 

35 

16 

22 

39 

23 

23 

36 

10 

24 

42 

20 

25 

35 

23 

26 

31 

19 

27 

38 

14 

28 

32 

19 

29 

27 

12 

30 

27 

7 

31 

26 

9 

FEBRUARY 

1 

25 

9 

2 

27 

5 

3 

32 

9 

4 

40 

26 

S 

41 

19 

6 

32 

21 

7 

26 

13 

8 

26 

9 

9 

34 

13 

10 

40 

24 

11 

41 

31 

12 

41 

20 

13 

42 

26 

14 

37 

24 

15 

29 

11 

16 

26 

0 

17 

29 

16 

10 

30 

11 

19 

32 

12 

20 

31 

18 

21 

33 

10 

SCAN  (T) 

BIN  (F) 

BIN  CF) 

62_it 

41000  n 

SOOOOft 

14.8 

-60.9 

-69.9 

24.0 

-64.6 

-72.4 

31.2 

-57.0 

-60.6 

26.7 

-59.3 

-64.5 

29.9 

-62.1 

-74.0 

29.0 

—62.3 

-73.8 

33.5 

-56.0 

-73.3 

29.2 

-62.5 

-73.6 

33.9 

-59.G 

-76.0 

31.5 

-67.0 

—77 .6 

26.6 

—64.3 

-72.9 

27.4 

-54.0 

-71.9 

29.0 

-63.9 

-66.5 

21.5 

-61.6 

-69.3 

16.9 

20.0 

-60.5 

-66.6 

19.5 

-67.0 

-71.5 

16.5 

-65.2 

-78,5 

22.5 

33.0 

-62.5 

-74,9 

31.7 

-59.3 

-77.1 

20.1 

22.0 

-62,0 

-72,4 

19.5 

-56.0 

-70.6 

27.5 

-70.6 

-77,8 

34.3 

39.0 

-65.7 

-77,0 

35.0 

-76.0 

-05.0 

35.0 

-70.6 

-70.3 

30.9 

-63.4 

-73.3 

17.6 

-67,0 

-70.3 

19,5 

-68.1 

-76.0 

24.0 

g2c5 

24.1 

27,3 

-67,9 

-70,3 

26.5 
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CONT'D 

FE^RlMSy 


22 

37 

11 

27.5 

23 

42 

23 

35.0 

24 

44 

25 

36.2 

25 

53 

30 

43.9 

26 

44 

27 

36.6 

27 

52 

33 

40,0 

26 

S3 

31 

45.9 

KUtCH 

1953 

1 

55 

32 

44.3 

•^.1 

-70,4 

2 

41 

32 

37.3 

-66,6 

-60.3 

3 

39 

27 

34.2 

-68.6 

-79.6 

4 

39 

25 

35.4 

-70.6 

-75,1 

5 

44 

31 

38.5 

-T2.0 

-74.8 

6 

4B 

30 

41.5 

7 

4b 

33 

42.5 

-62,7 

-76.2 

8 

45 

30 

38.7 

-69.3 

-77.4 

9 

51 

32 

41.5 

-70,8 

10 

47 

36 

42.6 

—65,2 

-66.1 

U 

47 

34 

41.4 

-49.5 

-76.2 

12 

42 

32 

36.4 

13 

41 

30 

37,0 

14 

44 

29 

39,7 

-69.7 

15 

47 

26 

39.4 

-64.3 

16 

51 

32 

46.0 

-56.4 

-69.5 

17 

53 

33 

46.3 

-66.8 

-71.0 

16 

56 

34 

49.6 

-73.8 

-77.8 

19 

S3 

37 

47,4 

20 

54 

44 

49.5 

-53.5 

21 

58 

44 

51.6 

22 

54 

37 

47.2 

23 

.54 

43 

50.2 

-67,0 

-71.3 

24 

53 

41 

49,7 

-60.7 

-67.9 

25 

49 

33 

37.4 

-61.6 

-72.4 

26 

45 

29 

37.4 

-73.1 

27 

55 

33 

47.2 

—66,1 

—65.  2 

28 

55 

36 

46.S 

-47,2 

-61.2 

29 

S3 

36 

46.5 

30 

«9a 

46.9 

-59,6 

-72.2 

31 

56 

33 

48.0 

“66.1 

-77.8 

Appeodlx  E - Page  26 
iBClotuec  *1  » Page  2 
120 


APBIL  1953 


1 

S3 

37 

46.7 

2 

55 

35 

47.9 

3 

59 

40 

51.7 

-58.0 

-72.4 

4 

54 

30 

48.4 

-66.6 

—72.6 

5 

56 

43 

49.8 

-59.8 

-71,9 

6 

57 

37 

50.3 

-67.2 

-73,3 

7 

60 

36 

51.4 

-71.0 

-76.9 

8 

63 

36 

52. 5 

-80.1 

-77.6 

9 

60 

41 

54.3 

-73.1 

10 

67 

45 

57.3 

11 

54 

39 

51.0 

-69.9 

12 

50 

37 

45.0 

-62.7 

-66.1 

13 

55 

39 

51.0 

-67.0 

-66.4 

14 

60 

40 

53.3 

-77.6 

-74.2 

15 

61 

42 

56.0 

-69.9 

-76.0 

16 

59 

40 

53.0 

-62.3 

-74.2 

17 

60 

35 

52.5 

-63.6 

-72,9 

18 

59 

39 

53.1 

-60.9 

19 

63 

30 

55.8 

-50.4 

— 6o.8 

20 

57 

40 

52.3 

—61.6 

-74.4 
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PREFLIGHT  INSPECTION 


1»  CiiTOlc  lit  peetsura.  Thaw  and  drain  air  bottle. 

2.  Inapaot  qur  aounti«  eleetrieal  connection,  harnesi,  and  general 
condition  of  the  gun  bay. 

3.  Apply  power  to  aircraft.  Be  aura  air  coepreasor  atarta  operating 
and  check  for  air  leaka. 

4.  Check  firing  circuit  with  magic  wand. 

5.  Inapect  aanunition  boxes,  link  chutoa,  anmuuition  chutea,  eaee  ejee- 
tioB  tubea,  feeder  and  drua  shafts,  muzzle  stabilizer  and  gas  seals. 

6*  Secure  link  compartment  doors  and  barrel  access  dooL*s. 

7.  On  instruction  from  pilot,  charge  guns  and  inspect  chaadl)er  to  in- 
sure that  a round  ia  in  the  firing  position  and  operating  slide 
is  completely  forward. 

0.  Install  gun  bay  doors,  close  aanunition  coapartmant  doors  and  in- 
stall the  leading  edge. 


POSTFLIGHT  INa»ECTIOW 

1.  Deteraine  and  record  atoppagea  and  ninrber  of  rounds  fired. 

2.  Clear  all  guns. 

3.  Remove  and  inapect  the  following: 

a.  Barrel, 

b.  Drun  seals. 

4.  Replace  the  following: 

a.  Anvil  assembly  with  clean  and  electrically  checked  esscrsbiy. 

b.  Cracked  seals. 
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S»  iBspDei  @£  gua  foe  noca  0£  dsfoetlv*  pasta* 

6*  aaaaaaabla  and  oyola  gua  to  iaauxo  fsaa  opesatloa* 

?•  Chaolc  al^  aafatylag  davioaa* 

0*  Baaova  axpaedad  llaka* 

9*  Chaek  flslag  oisoalt  with  aiagio  aaad  aad  iasaxt  aati-dorii&it  fMd 
dotlea  opasttaa  eostaetly* 

IQ*  Baload  and  laatall  traaaaltioa  oaaa* 

11*  Cbasga  tm  (2)  sotsada  iato  dxaai* 

12*  Baplaoa  aad/os  eloaa  all  doosa* 

13»  Bapost  to  ahop  alia  atatat  of  tlia  alsplaaa* 


NOlBs  Vtia  iaapaotlon  la  ptsfotuad  oa  all  aaa  gaaa  pslos  to  aaa* 
!•  Coaplata  diaaaaaobly  of  aa^poa* 

2*  Xaqpaet  all  pasta  fos  Haas  os  bsaakagt* 

3*  Soplaeo  aay  pasta  datasalaod  aaBOEvicaabla  ia  *2« 
d«  Bepleae  sU  tbe  folloslBg  pastas 

a*  Old  typo  AOb'  apsiag  oitb  ao«  typo* 
b*  Steal  piatoB  witb  titaalaa  platoa* 

5*  Keaat  seooll  apsiaga  aa  per  iaatsttetloaa* 

6*  Raaaaaafcla  mapoa  ebeeklag  Itaou  iiatod  ia  *7* 

7«  Chook  Lists 

a*  Inaolatlon  value  of  aavil  atsesbly  and  basaess  Mltb  SCQ  V 
nag  awtes* 


« ) 
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b*  Cirdalt  eoatiauit^  ci  aavll  lasMubljr  «id  kwrawas  Kitb  volt 

ObHMIttC* 

0*  MSP  ooBtact  fit  tdth  MOP  pctd. 

dL  BoUtc  olfBinuea  ia  eMi  patlu 

% Safatylag  of  all  paiets* 

fe  PoaitiOB  aad  tightaait  of  gaa  toba* 

g«  Pit  of  gat  plstoa  UOOB  to  *(020  aadtc  flaah*) 

6*  Ckaok  elaanaoo  oa  froat  aotatiag  laga  tad  fila  abaca  aaoattaigr* 
9*  Ttp  caac  aovat  holaa  to  caaova  baccit  ato* 


i tin  0 


NOlEt  Thia  iaapaotloB  ia  pazfocaad  la  tba  ahop  at  tba  caa  half  Ufa 
of  tha  gaa  (1200  to  1500  xoBMia)* 

1*  Coaplata  disaaaeably  of  wtapoa* 

2*  Claaa  all  pacta* 

3*  Zoapaot  all  pacta  foe  «aac  aad  beaakaga* 

4*  Baplaea  aay  pacta  datacaiaad  aaaacvleaabla  ia  ^ 

S«  Bq»leoo  all  tbo  folloalQg  pastas 
a*  Caa  ioaoct  eocava* 
b*  Soala* 

0*  Kacaaaa  aecoNv* 
d*  Folloaoc  apeiag* 
a*  Roiud  catainac  incises 
f*  AOF  Speing* 

6*  Soiet  caeoil  apclnga  as  poc  iBStcaotioiia* 
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7.  Reassembie  weapon  checking  Items  listed  in  Hi, 

Q,  Check  list: 

a.  Insulation  value  (meg  raetec). 

b«  Circuit  continuity  (volt  meter). 

e*  ADP  contact  fit  with  ADF  pawl. 

d.  Roller  clearance  in  can  path. 

e*  Safetyiog  of  all  parts. 

f«  Position  and  tightness  of  gas  tube  plug. 

g«  Pit  of  gas  piston  to  forward  face  of  cylinder  (.005  to  .020 
under  flush). 


ANVIL  CLEANING  CHECK  LIST 

NOTE:  Anvils  are  cleaned  daily  according  to  the  following  procedure. 

1.  Cooqplete  disasseadily  of  anvil  aasenbly. 

2.  Inspect  for  broken  parts  and  cracked  insulation. 

3.  Clean  rust,  corrosion  and  carbon  off  motal  parts  with  crocus  cloth. 

4.  Clean  with  alcohol. 

5.  Seasi  inside  of  drawbar  with  size  *^20  drill. 

6.  If  necessary  face  off  front  of  firing  pin  insulation  with  l/B”  drii 

7.  If  necessary  ram  firing  pin  hole  in  anvil  insulation  with  size  *4B 
drill. 

6.  Aaseoble  anvil. 

9.  Check  firing  pin  protrusion  with  flush  pin  gauge.  (Reject  if  under 
.025**  or  over  .034".) 

10.  Cheek  insulation  value  with  meg  meter. 

11.  Check  circuit  continuity  with  vcit  ohmmeter. 
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MggaaaiQNS  P0&  semwG  i 


LSgMffig, 


!•  Btaovt  eov0t  tnd  inspMit  for  bzokoa  elOMota*  R^loeo  oovtr* 

2»  SSSS&V9  oottes  pia* 

3*  Plaeo  ia  ptoload  davleot  ooapsoaa  to  3SOO**« 

4*  Book  off  proioatf  aat  throe  (3)  tuxBa« 

3*  Botara  aprlag  to  loadU 

6,  CM|(r«aa  to  3S00>^  aad  rotnra  to  0*  tideo  aort* 

?•  Coq>rooa  to  llQCf^  aa^  tightoa  preload  aat* 

0*  Co^prtca  to  2600^  oad  rotora  to 

9«  Co^»£oaa  to  polat  «i«ce  preioiid  aat  roiotMt* 

10*  If  proload  aat  roloaao  botaooa  lOOOP  aad  IlOO*  thoa  eeafiaa 
aottlag  bys 

a«  Coaproaa  to  2600*  thoa  roloaao  to  0*  oad  ropoat  atop  *9* 

11*  If  proload  aut  dooa  aot  roloaao  botaooa  1000*  oad  110C!*« 
odDaat  aat  oad  ropoat  atiqfia  8«  9t  aad  lOu 

12*  Koaovo  froai  eallbratiap  do^ioa  oad  laapoot  for  brokoa  oloaeoata* 

13*  Boplaoo  cottar  pia* 


iicretiCTiQWS  TOO  nam.TMT.  MBBur.  noTrrm 


NOlSt  Hoat  barrel  a aro  reeolvod  «dth  a .16?^  dloiiitor  orlfloe* 

Ibii  orifleo  auat  be  drilled  oat  to  9199*  to  gala  laerooaod 
cyclic  rate.  Sene  barrola  bevo  booa  roceivod  idtb  a .lOS" 
OK  a •203"  dlaaetor  orifice.  Tlia9  .193**  dlaaotor  orifice 
cao  be  drilled  in  the  aoM  aanaor  aa  the  ataadard  ,167” 
urifioa.  The  •203”  diaoetor  orifice  ahoald  bo  iastalled 
aa  la. 


1 

se 


el»  bosrs  frss  the  ssrrslt 
aarfacea  «dtb  a fine  file. 


locrisg  tbreadi  aitd  bewiag 


Appendix  E «°  Page  34 
IncloBuce  *6  » Page  5 
126 


Place  batcel  in  dicill  Jig, 


2ft 


3,  Place  locating  pin  in  bacMl  ovifice  and  tighten  aet  aoxen. 

4,  Ocill  bassel  idtb  liae  ^ dxill,  Oia  one  new  high  sjp«ed  ^ 
drill  on  each  two  baxceli.  Do  not  force  the  drill*  Apply 
an  even  light  preaaore  to  the  drill* 

S*  BeiBOve  barrel  froa  drill  Jig* 

6*  Inapeot  orifice  for  eracka  or  aicaligaaent  and  braeh  eiiay  any 
ahavinga  froa  drilling* 

7*  Try  barrel  in  gun  to  cheek  for  pr<^r  fit* 
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FHOTOGRAPIS 


OF 

ABMAICNT  MALFQMrriONS 
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PHOTO  «2  « "SLIDE WAY  VELDS" 
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PHOTO  »5 


inseri** 


PHOTO  »6  - “GAS  CYLINDER  PLUG 
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PHOTO  «9  - "BARI®,  FACE" 


PHOTO  WIO  - "DRUM  SEAL" 
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PHOTO  HZ  ••  *^ROKEN  FIRING  PIN  SPANNER  NOT** 


'■■  • ■ ' " ■'  ' ' 

, : 

-TT — !.'■'■  ' ■•'• — . ' '■: — 

i :'i  .A 

•.  ' ■•  - , ■'  .j- 

. . ' - r," 

- , ••?.  *.  ' ,.•••' 
i " / ■'  . ' *■  ; -V  \ 

L’.'-r'  : 

-i-,;.-  y i-.  ' - ;•  ,i-"  ,'  '7.*- 

PHOTO  »14  - "CRACKED  FIRING  PIN 
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PHOTO  ~ ’’DAUAGE  TO  BLAST  PA^EL  0£1  AHHl^jlTlON) 
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PHOTOS  15  6 16  - '^BROKEN  FIRING  PIN  DRAVCARS** 


PHOTO  *16  > **SI£A1£D  KIM  OP  CASE** 


PHOTO  *19  =•  "DEBULLETED  ROUND" 
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The  following  tools  and  eguipaent  should  bo  provided  in  edditioa 
to  the  regular  set  of  tools  issued  to  weapons  neehanies. 


PtlglHLLmji&fJ^WAWCE 


1.  Hagie  thud'* 

2.  Ohaueter  (1^  volts) 

3.  Operating  Spring  Tool 

4.  Aeno  Loading  Hooks 

5.  Kaod  Charging  Cables 

6.  Lead  Mallet 

7.  Raw  Hide  Haul 

a.  Allen  Wrenches  - *10«  1/4,  5/16,  3/0  and  7/16  inches. 

9.  Long  Drive  Pin  Punches  - 3/22,  I/O,  3/16  and  7/16  inches. 


SISP  taiNTEKA^ 

1.  Firing  Pin  Retainer  Nrencb 

2.  Recoil  Spring  Retainer  Scanner  Wreoeb 

3.  Gas  Cylinder  Plug  Spanner  Wrench 

4.  Barrel  Jig  <see  photo) 

5.  U«$g  Meter  SOOV 
6«  Volt  - Obosaeter 

7.  Enery  and  Buffer  Nbeel 

8.  Cotter  Pin  Reooval  Tool 

9.  Recoil  Spring  Preload  S<itting  Machine  (Photo) 


AMMO  AREA 

1.  Hand  Linkers 

2.  Machine  Linker 

3.  Aobo  Can  Opener 
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BARREL  JIG 
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PHOTOGBAPUS 


OP 

GIW  MODIFICATIONS 
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PHOTO  *3  » **DRUH  CRADLE  HODIFICATION** 

«•  Extractor  Spring  Countar  Bore  Deepanad  i/d'*. 

b.  Barrel  & Drum  Shaft  Latch  Holes  Threaded  for  NAA  Lock  Pins. 
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PHOTO  *4  (a.  Modified  Feeder.)  (b.  Uriginai  Feeder.) 


PHOTO  ^5  (a.  Original  Operating  Slide  Assy.) 

(b.  Modified  Operating  !>lide  Assy.) 
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PIlQ^ro  ^ (a.  Original  Feeder  Link  Guide.) 

(b.  Modified  Feeder  Link  Guide.) 


PHOTO  «7  - "Original  6 Modified  A.D.F.  Springs” 


Appendix  E - Page  57 
Inclosure  *11  --  Page  5 
149 


I ■) 


PHOTOGBAPK5 


OF 

INSTALLATION  MODIFICATIONS 


Appendix  E - Page  53 
loclosure  ^12  - Page  1 
150 


PHOTO  »l  - **REH0VAL  OF  UPPER  LXNK  CHDIES  AM) 
SCREENING  USED  10  CONTAIN  LlliiS  IN  619!  BAT  AREA. " 


PHOTO  »2  - "REMOVAL  OF  LOt£H  LIW  CHDIES  £ HOPPER 
EBB^LOYED  TO  LINKS  INTO  LIW  COlPAHTieNT.  •• 
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PHOTO  ^4  - "ORIGINAL  AND  MODIFIED  LINK  CHOIES 


(a.  Original  L»  H.  Lowar  Chute)  (b.  Modified  L. 
(c.  Original  L.  H.  ^pper  Chute)  (d«  Modified  L. 


H.  Lower  Chute) 
H.  Ujpper  Chute) 
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GUN  CHARGER 
SWITCH 


PHOTOGRAPH  OF  SWITCH 


PHOIOGaitPlS 


OP 

AMimiTION  FAXLOSCS 
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APPENDIX  F 


FIBE  CONTROL  SYS1EH 


Thl$  appendix  covers  the  opeeatloe  and  maintenance  of  the  Fire 
Control  System  jn  eight  (6)  F*^F-2  aircraft  equipped  with  Y*160t  20 
mm  guns.  The  period  of  this  report  is  11  January  1953  to  1 Hay  1953. 

These  aircraft  are  equipped  with  the  standard  HA-3  Fire  Control 
System  consisting  of  the  AN/APG-30  radar  »nd  the  A-4  gun  boob  rocket 
sight.  The  Bange  Servo  is  the  standard  RS-311  with  the  exception  of 
the  positioning  mechanism.  Positioning  mechanism  ME-llti  for  .50 
caliber  has  bean  replaced  by  positioning  mechanism  UE-150  for  20  mm. 

Instrumentation  to  the  Fire  Control  System  consists  of  the  APGC 
range  limiter  and  a pilot's  radar  **lock-on"  sensitivity  control. 

l^on  arrival  of  the  aircraft  at  Kisarazu  AFB.  Japan,  a modified 
NAiV  computer  bracket  was  installed  on  all  computers.  The  eight  (0) 
pound  shock  mounts  manufactured  by  Lord  Manufacturing  CoBq>any  was  re- 
placed with  Kobinson  UET-L-FLEX  shock  mounts.  This  was  done  in  an 
effort  to  reduce  reticle  vibration.  Reticle  camera  film  and  pilot's 
ooumenta  indicate  that  vibration  was  reduced  by  approximately  50%. 
Photographs  of  both  the  old  and  new  ccNsputer  brackets  and  shock 
mounts  are  inclosed  in  this  appendix. 

1.  Fire  Control  System  Reliebilitv: 
a.  General 

Haiiitenance  to  the  Fire  Control  System  was  the  sane  as 
the  maintenance  procedure  outlined  by  the  consolidated  Radar  and  Gun 
Sight  shop  of  the  4th  Fighter  Interceptor  Wing.  This  consisted  of 
complete  slope  and  zero  calibration  of  the  radar  and  G-3  system 
analyzer  test  of  the  sight  every  three  (3)  days.  DaUy  preflight 
inspection  consisted  of  an  operational  test  of  the  system  plus 
measuring  of  all  power  supply  voltages  by  use  of  the  TS-352  multi- 
meter. 


A total  of  264  conbat  missions  were  flown  during  the 
period  of  this  report.  Pilots  reported  a malfunction  of  the  system 
on  29  of  these  missions.  Postflight  inspection  of  the  system  by 
use  of  the  test  equipment  failed  to  reveal  a discrepancy  on  six  of 
these  reports,  and  satisfactory  operation  was  obtained  on  the  next 
mission  without  any  adjustment  to  the  system.  A total  of  23  raal- 
fiunctions  were  discovered  by  maintenance  personnel  during  slope 
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and  zero  tests  and  preflight  Inspection,  This  makes  a total  of  46 
malfunctions  to  the  Fire  Control  Uystem  during  the  period. 

b,  APG-3Q  Radar 


p)on  arrival  of  the  aircraft  at  K«>14,  acceptance  in- 
spections were  performed  on  all  sets.  Slope  and  zero  calibration 
tests  were  made  during  this  inspection,  and  all  sets  were  found  to 
be  operational.  A check  of  each  set  was  made  at  this  tied  to  de- 
tenaine  if  all  the  manufacturer's  ffiodififiationa.  aa  outlisad  la 
AN-16-30  APG  30-3,  dated  15  Novocdber  1952.  had  been  eoiqplied  with. 

It  was  found  that  all  modifications  had  been  made.  However,  after 
8 discussion  with  the  General  Electric  technical  representative  at 
this  station,  it  was  decided  that  modification  34  should  be  deleted. 
The  purpose  of  modiflcsilon  34  was  to  eliminate  the  selectivity  of 
V-lOO  (^21)  tubes  in  the  range  transmitter.  In  doing  so,  it  had 
been  found  by  1*roJect  Jaybird"  that  it  also  eliulnatsd  the  over- 
load protection  feature  of  the  eireuit.^  The  eireuit  affected  by 
modification  34  was  returned  to  its  original  status.  This  accounts 
for  the  high  consumption  rate  of  2021  tubes. 

A total  of  30  malfunctions  occurred  to  the  radar  sets 
during  the  period  of  this  report.  Of  this  number,  eighteen  required 
replacement  of  parts,  and  twelve  required  adjustments. 

Radar  sets  were  removed  for  bench  checks  at  all 
intermediate  inspection  periods,  and  at  other  times  when  a mal- 
function was  of  a nature  that  it  could  not  be  analyzed  with  the 
test  equipment  normally  used  on  the  aircraft. 

c.  A-4  GBR  Sight 

Acceptance  inspection  to  the  sight  included  a G-3  system 
analyzer  test.  This  test  showed  all  sights  were  operational  upon 
arrival  at  this  station. 

A total  of  eight  malfunctions  occurred  to  the  sight 
during  this  period.  All  the  sight  malfunctions  required  replacement 
of  parts.  Following  is  a lirt  of  aircraft  and  dates  at  which  cali- 
bration tests  of  the  sight  were  made.  The  procedure  for  this  test 
is  outlined  in  Sperry  Engineering  Specification  No,  667493  as  modified 
by  A.O.  22190  for  20  mm  prediction  angle  sensitivity.  Also  listed  is 
the  total  number  of  rounds  that  had  been  fired  through  each  aircraft 
at  the  time  of  the  test. 
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Aircraft  No. 

Date 

660 

25  Feb  1953 

After 

10,611 

rounds 

819 

27  Feb  1953 

N 

9,000 

rounds 

026 

7 Apr  1953 

M 

15,264 

rounds 

636 

9 Apr  1953 

M 

15,165 

rounds 

603 

22  Apr  1953 

M 

11,798 

rounds 

067 

24  Apr  1953 

M 

22,226 

rounds 

655 

24  Apr  1953 

M 

11,933 

rounds 

These  tests  showed  that  all  the  specifications  still 
fell  within  the  nanufactucer’s  tolerances.  Little  or  no  change 
had  taken  place  since  tests  were  run  at  the  beginning  of  the  program 
at  Edwards  AFB,  California. 

d.  Range  Servo 

There  were  eight  malfunctions  of  the  Kange  Servo  during 
this  period,  all  of  which  required  replacement  of  the  plug-in  cork' 
ponents. 

2.  Description  of  Difficulties 

a.  The  following  is  a list  of  parts  replaced  to  correct 


malfunctions. 

a> 

ttadar 

13  ea 

2D21  tubes 

1 ea 

5517  tube 

1 ea 

Directional  coupler 

2 ea 

5 Amp.  3 AG  fuzes 

1 ea 

mfC  crystal 

(2) 

Sight 

3 ea 

Sensitivity  amplifier  (plug-in  unit) 
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3.  Conelugleai: 


Amplifier  chassis 
Range  drive  motor  (sight  head) 
Range  amplifier  (plug-in  unit) 
•2  rafd  capacitor 


Power  supply 
Modulator 
Aaq;>lifier 
Adapter 


Chassis 


M&-150  Positioning  Meohaaisa 


It  is  concluded  that  the  UA-3  Fire  Control  System*  as 
modified  by  positioning  mechanism  HB-l&O  to  provide  prediction 
angle  seusi^.lvity  for  20  mm  ammunition*  is  suitable  for  use  in 
aircraft  equipped  with  the  T-160  guns. 

Visual  inspection  of  both  the  interior  and  exterior  of 
all  components  during  calibration  testa  showed  that  the  syatewB 
suffered  no  damage  as  a result  of  the  increased  forces  loosed 
on  it  by  the  20  mm  guns. 
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APPENDIX  G 


CAMERA  INSTALLATION 


1.  GENERAL: 

Th8  eascca  instsllotion  in  these  test  aiccreft  iaeluded  the 
nonial  scoop  srrangMent  with  AN-6  caoera.  In  addition  to  the  scoop 
caowca,  the  alrcvaft  weee  equipped  with  a sight  ratieie  eaiaesa  which 
recorded  the  sight  reticle  in  addition  to  the  target.  The  original 
erector  head  for  this  reticle  caaeia  was  found  unsuitable  since  it 
restricted  the  pilot's  vision  to  a large  extent.  The  erector  head  in 
this  installation  was  1^  inches  in  width.  To  correct  this  deficiency 
a now  erector  head  manufactured  by  the  Zooaar  Couiiany  was  installed. 

This  new  erector  head  was  S/6**  in  width  and  was  eossidered  dosirable 
and  acceptable  from  the  point  of  view  of  restriction  in  vision.  Tho 
features  of  the  Zoomar  erector  head  which  permit  a reduction  in  width 
to  5/6**  is  the  addition  of  a lens  in  the  assembly  itself.  In  the  in- 
stall stlon  in  these  test  aircraft,  the  camera  was  mounted  in  an  invertad 
position.  By  the  addition  of  this  extra  lens,  the  resulting  image  was 
also  inverted.  This  was  found  to  be  undesirable  and  the  camera  ahould 
be  mounted  In  an  upright  position  in  future  instaliations.  In  addi- 
tloue  the  set  screws  on  the  erector  bead  were  found  to  be  too  small, 
therefore  could  not  be  tightened  sufficiently  to  prevent  rotation  of 
the  erector  head  due  to  vibration.  It  was  also  observed  that  the 
back  plate  on  the  erector  head  where  the  nanufaetureds  name  and 
serial  uumber  were  located  was  painted  white.  This  portion  of  the 
head  is  in  direct  line  of  sight  between  the  pilot  and  the  target  and 
proved  to  be  distracting.  Included  as  Inclosuro  *1  is  photograph  of 
old  and  new  reticle  camera  installations. 

2.  KELIABILm: 

During  this  test  284  cogd)at  missions  were  flown.  Black  and 
white  film  was  used  in  the  reticle  camera  and  Kodak  color  film  was 
used  in  the  scoop  camera,  A total  of  114  black  and  white  film  magaxines 
were  processed,  a total  of  60  color  Magazines  were  forwarded  to  the 
Air  Proving  Ground  Cooaand  for  processings  Out  of  562  magazines  ex- 
pended on  firing  missions  during  this  test.  96X  ran  without  mishap. 

The  malfunctions  which  occurred  were  as  follows: 

a.  Five  camera  raai functions. 

b.  Six  magazine  malfunctions, 

c.  Throe  wiring  malfunctions. 
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It  is  ctooBMMiidisd  that  a spsing  loaded  switch  be  placed  in 
the  cockpit  in  futuce  iastailatioas  so  that  the  caweras  nay  be  in- 
opcsative  daclng  pctflightiag  of  the  guns.  Preflight  procedures  for 
this  eieotrieaiiy  fired  gun  require  that  checks  be  aade  of  the  electrical 
firing  oisonit  ea  the  ground*  If  the  caaeras  are  operated  needlessly 
duriBig  the  checking  of  the  gun  electrical  systewt  this  will  shorten 
the  life  of  the  oaaera. 
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APPENDIX  H 


ENGINE  CCTl»RE$j50R  STALL  DATA 


!•  Occurrence 

8e  At  frequent  and  unpredictable  timea  tsbile  firing  the 
guns  above  35,000  feet  during  this  test  program,  large  flashes  were 
observed  forward  of  the  gun  murzle.  These  flashes  were  of  varying 
intensity  and  at  times  extended  well  forward  in  the  vicinity  of  the 
air  intake  of  the  aircraft.  On  twenty  occasions  during  this  test 
program  pilots  reported  an  engine  compressor  stall  accompanying  the 
large  flash.  Early  in  the  test  one  aircraft  waa  lost  with  eonditioni 
associated  with  this  engine  con^ressor  stall  problem.  Attached  as 
Inelosure  1 ace  pictures  taken  during  gun  gas  firing  tests  from  an 
aecoapanying  aircraft  which  show  the  build  up  of  gun  gas  flash  for- 
ward of  the  aircraft. 

b.  Conditions 


Conditions  under  which  those  con^cessor  stalls  were 
encountered  were  at  altitudes  between  37,000  feet  and  40,000  fest, 
at  air  speeds  between  .60  l!ach  and  .%  liaeh,  engine  conditions  from 
90%  RPH  to  99/li  RPM,  tall  pipe  temperatures  from  between  500  degrees 
and  690  degrees  and  with  lEl,  APX>  and  mixed  loads  of  API  and  HEI 
anaunition.  Complete  data  record^  on  flights  where  engine  compressor 
stalls  were  experienced  is  included  as  Xnclosuce  2. 

0 

The  pilot's  indication  of  engine  coiqpressor  stall  was: 

Vlth  the  aecosqiaaying  flash  forward  of  the  aircraft,  he  normally 
experienced  an  engine  noise,  best  described  as  a pulsating  effect, 
accompanied  by  a rapid  increase  in  tail  pipe  temperature  and  a de- 
crease in  engine  RPM.  After  investigation  it  was  found’ that  this 
condition  could  be  corrected  by  moving  the  power  control  to  the  idle 
position  und  inmedlately  diving  the  aircraft,  increasing  the  ram  air 
intake  and  seeking  an  atmosphere  of  higher  density.  After  the  third 
engine  compressor  stall,  only  experienced  pilots  were  utilized  in 
this  test  to  minimize  the  possibility  of  losing  another  aircraft* 

2.  Effect  on  Test  Program 

After  the  third  engine  compressor  stall  associated  with  the 
armament  installation,  the  aircraft  were  withdrawn  from  combat  missions, 
and  a series  of  gun  gas  test  missions  were  flown  in  a non-combat  area 
in  the  proximity  of  an  airfield.  During  these  tests  photographs  of 
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the  associated  gun  gas  flash  were  obtained.  To  find  a condition  which 
was  suitable  to  cecoianit  the  aircraft  to  coodiat  use«  modification  to 
the  gun  firing  circuit  was  made  which  permitted  the  pilot  to  select 
firing  of  either  the  two  upper  guns  or  all  guns.  After  firing  55  gun 
gas  test  missions,  a decision  was  made  to  recommit  the  aircraft  to 
combat  use  with  the  following  restriction. 

a.  Four  guns  would  be  fired  up  to  an  altitude  of  35,000 

feet. 

b.  Two  guns  would  be  fired  between  35,000  feet  and  40,000 

feet. 

c.  The  guns  would  not  be  fired  above  40,000  feet. 

Since  only  experienced  pilots  were  flying  the  test  aircraft, 
and  the  frequency  of  compressor  stalls  could  not  be  predicted,  gun 
operation  was  extended  to  higher  altitude  when  no  enemy  aircraft  were 
encountered  between  35000  and  40000  feet.  There  were  six  cases  where 
pilots  firing  at  enemy  aircraft  experienced  engine  compressor  stalls. 
These  were  all  above  40,000  feel.  However,  the  pilot  in  each  cate 
was  able  to  recover  from  the  engine  compressor  stall  and  return  safely. 
In  one  case,  due  to  the  severity  of  the  engine  stall  condition,  an 
engine  was  changed  upon  return  to  the  home  station.  The  occurrence 
of  engine  compressor  stall  associated  with  the  armament  installation 
caused  considerable  compromise  to  the  test  program.  Therefore,  the 
results  attained  in  enemy  contacts  and  those  achieved  on  the  occasions 
of  enemy  contact  should  be  viewed  with  tbi^  in  mind. 

3,  Investigation  and  Corrective  Action  Taken 

a.  Iho  Gun  Val  project  team  in  FEAF  reported  a decision  to 
remove  the  test  aircraft  from  combat  because  compressor  stalls  had 
been  encountered  three  times  on  combat  missions.  The  Gun  Val  committee 
immediately  began  an  investigation  to  obtain  a positive  fix  for  such 
compressor  stalls.  Such  corrective  action  would  allow  recommitment  of 
test  aircraft  to  unlimited  coDd}at  and  would  avoid  similar  trouble  in 
future  production  aircraft  utilizing  the  T-160  gun. 

b.  At  the  request  of  the  Gun  Val  Committee,  the  Ordnance 
Corps  conducted  tests  to  determine  if  API  ammunition,  deliberately 
mutilated,  could  cause  pre-ignition  of  the  ammunition  in  the  vicinity 
of  the  muzzle  of  the  gun.  The  results  of  these  tests  proved  that  it 
was  virtually  impossible  for  a round,  that  was  capable  of  being  auto- 
matically fed  into  the  gun,  caused  premature  ignition  immediately 
forward  of  the  muzzle  of  the  gun. 
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c.  Tests  were  flown  with  the  two  F-t)6P/T-160  aiKCcaft  of  the 
same  configuration  as  the  FEAF  test  aircraft  at  Eglin  Air  Force  Base 
and  by  North  Aaierican  Aviation«  Inc.,  under  the  conditions  described 
by  the  FEAF  reports,  but  flashes  of  the  magnitude  experienced  in  FEAF 
or  eoiqiressor  stalls  could  not  be  produced  with  ball  ammunition  in 
approximately  20  missions  flown  expressly  for  this  purpose. 

d.  In  order  to  deliberately  produce  compressor  stalls  at 

will  for  controlled  test  on  possible  fixes,  the  ordnance  Corps  produced 
5,000  rounds  of  ball  ammunition  with  the  flash  inhibitor  removed. 

North  American  Aviation,  Inc.  requested  to  conduct  flight  tests  under 
the  following  conditions. 

(U  To  determine  the  amount  of  uninhibited  anaaunition 
necessary  to  produce  a positive  stall  at  will. 

<2)  Test  North  American  fuel  rescheduling  fix  for  capa- 
bilities to  eliminate  stall. 

<3)  Test  both  North  American  and  Ordnance  Corps  finger 
type  flash  hiders  for  elimination  of  stalls  by 
suppressing  the  flash. 

(4)  Test  Horseshoe  shape  blast  deflectors  to  eliminate 
stalls  by  deflecting  the  gas  away  from  the  air  Intake. 

e.  An  ammunition  load  of  60  rounds  of  ball  ammunition  followed 
by  15  rounds  of  uninhibited  ammunition  produced  flashes  of  sufficient 
magnitude  to  cause  compressor  stalls  on  five  successive  attempts.  Ap- 
proximately 8 missions  were  conducted  by  North  American  with  this  load 
of  ammunition  incorporating  the  fuel  rescheduling  fix  which  proved  to 
be  successful  in  eliminating  stalls  in  five  out  of  seven  instances. 

The  next  six  missions  incorporated  the  North  American  flash  hiders 
which  resulted  in  two  stalls  encountered  in  six  missions. 

f.  The  flash  deflector*  were  welded  to  the  normal  blast  panels 
at  a distance  slightly  forward  of  the  muzs^le  and  in  line  with  the  bore 
of  each  gun  and  served  to  direct  the  blast  away  from  the  nose  intake. 
Five  flights  were  conducted  at  41,000  feet  with  no  stalls  experienced 
on  any  of  these  flights.  The  pilot  reported  that  the  path  of  the  flash 
during  firing  was  noticed  to  be  well  to  each  side  of  the  aircraft  away 
from  the  intake  duct.  As  a result  of  these  tests.  North  Asierican  was 
given  the  go-ahead  to  fabricate  sufficient  kits  to  take  care  of  the 
aircraft  in  FEAF.  Blast  panels  with  the  blast  deflectors  installed 
were  incorporated  on  three  of  the  aircraft  in  FEAF.  During  the  first 
seven  flights  oii  these  aircraft,  four  compressor  stalls  and  one  flame 
out  were  experienced.  The  conditions  of  flight  were  at  altitudes  be- 
tween 43,000  and  4B,000  feet.  A complete  list  of  the  flight  conditions 
during  these  flights  is  included  in  Inclosure  2. 
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g.  It  was  concluded  as  a result  of  the  above  mentioned 
flights  that  none  of  the  fixes  as  described  above  were  successful 
in  eliminating  the  problems  associated  tsfith  the  engine  cea^ressor 
stall  difficulty.  At  the  completion  of  the  test  program  in  Korea, 
it  was  concluded  that  the  F-86F/T-160  installation  ms  not  suita- 
ble for  combat  use  due  to  this  pr<^lem. 

h«  The  phenomenon  associated  with  this  problem,  although 
not  fully  understood,  has  produced,  through  efforta^o  solve  the 
problem,  en  understanding  which  provides  a good  basis  from  which 
to  proceed  with  other  aircraft  installations  scheduled  to  carry 
this  new  weapon. 
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COfcyRESSOR  STALL  CONOmONS 


No. 

Guns 

Type 

Ammo 

Altitude 

IAS 

ikxs> 

0/ 

m 

TPT 

Tvoe  Mission 

1. 

4 

API  & 

mi 

46,003 

175 

99 

— 

Coci}ot  Hsn  *^10  - Firing  on 
a Mig. 

4 

n 

37,000 

250- 

260 

96 

— 

Coosbat  Usn  *20  - Test  fire 
on  return  - A/C  lost. 

3. 

4 

» 

42,000 

205 

92 

510 

Combat  *23  - Test  fise  on 
return 

4. 

4 

It 

40,000 

205 

98 

670 

Gun  Gas  Test  Hsn  *24 

5. 

4 

HEX 

Si, 000 

210 

90 

500 

Gun  Gas  Test  Man  *25 

6* 

4 

API  & 
HEX 

45,500 

225 

94 

625 

Gun  Gas  Test  Msn  *36 

7. 

2 

API 

45,000 

190 

% 

625 

Gun  Gas  Test  Msn  *38 

8. 

2 

API  6 

!CX 

41,000 

.96 

Mach 

Full 

Power 

— 

Combat  Hsn  *106  - Firing 
on  a Mig. 

9. 

2 

It 

45,000 

220 

It 

690 

Coadbat  Han  *113  - Firing 
on  a Mig. 

10, 

4 

ft 

37,000 

210 

92 

510 

Combat  Hsn  *63  > Test  fire 
on  return 

11. 

4 

H 

47,000 

150 

Full 

Power 

— 

Combat  Han  *159  - Fixing 
on  a Mig 

13. 

4 

It 

42,000 

220 

•t 

— 

Combat  Hsn  *173  - Firing 
on  a Mig, 

13. 

4 

H 

41,500 

— 

90 

520 

Combat  Hsn  *265  - Test 
fire  on  return. 

14, 

4 

II 

42,000 

200 

Mach 

98 

690 

Combat  Msn  *275  - Test 
fire  on  return. 

15. 

4 

API 

46,000 

190 

97,5 

690 

Deflector  Hsn 

16. 

4 

II 

48,000 

190 

97 

690 

II  ft 
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type 

Ammo 

Altitude 

IAS 

11/ 

/« 

RPM 

API  ft 
’Ml 

45.000 

190 

97.6 

It 

43.000 

190 

97.6 

tt 

42,000 

190 

97.5 

n 

44.000 

ISO 

99 

im 

47,000 

190 

97.5 

TPT 

Tyoe  ;kUssion 

690 

Deflector  Msn 

690 

«t  tt 

690 

H tt 

690 

Coobat  Man  1^151  •>  Firing 
on  a Mig. 

690 

Flame  Out. 
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APPENDIX  I 


SUGGESTED 
tRAINl!^  SVLLADUS 
GUN  AUTOrOATIC  - 20  UM  a-160> 


Ills  SClCDtLE 


PHASE 

I 

1 HOIS 

PHASE 

11 

24  HOURS 

PHASE 

111 

10  HOURS 

PHASE 

IV 

20  HOURS 

TOTAL 

63  HOURS 
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PHASE  X 


1.  History t description  and  principles  of  operation  30  Minutes 

2.  General  Data  30  Minutes 


Total  1 Hour 

PHASE  n 

1„  Nomenclature  1 Hour 

2.  Disassembly  and  assembly  of  gun  12  Hours 

3.  Function  of  parts  6 Hours 

4.  Preparation  for  firing  and  clearing  gun  30  Blinutes 

5.  Malfunctions  and  Stoppages  1 Hour 

6.  Cleaning  and  lubrication  30  Minutes 

7*  Inspection  and  maintenance  1 Hour 

6.  Review  and  examination  2 Hours 

Total  24  Hou”n 

PHASE  III 

1.  fundamentals  of  olectrlcity  6 Hours 


a.  Review  basic  electricity 

b.  Transformers  and  rectifiers 

c.  Capacitors  and  resistors 

d.  Circuit  breakers  and  relays 

e.  AC-DC  Circuits 

2.  Trouble  shooting  electrical  circuits  1 Hour 
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a.  AC  Circuits 

b.  DC  Circuits 


3. 

Review  and  examination 

I Dour 

Total 

10  Hours 

PHASE  IV 

1. 

Ammunition:  Description.  Belting  and  Loading 

1 Hour 

2. 

Malfunction  tango 

6 Hours 

3. 

Aircraft  Installation 

1 Hour 

4. 

Practical  work  on  flight  line 

6 Hours 

5. 

Harmonization 

12  Hours 

6. 

General  Ditcuasion  and  review 

1 Hour 

7. 

Final  Examination 

1 Hour 

Total 

28  Hours 

The  foregoing  syllsbtis  covering  a sixty-three  (63)  hour  course  of 
instruction  is  a suppleiMnt  to  the  formal  course  of  instruction  for 
student  weapons  neebanics  and  on-the-Job  training  for  supervisors  and 
senior  weapons  mechanics. 

This  course  is  based  on  the  simplicity  of  the  gas  operated,  re- 
volver type  gun  and  the  Introduction  of  an  AC-DC  firing  circuit  in 
the  aircraft. 

Special  eiq^hasis  should  be  placed  on  a thorough  course  in  electriox 
ity  because  most  weapons  mochanics  are  unable  to  trouble  shoot  the 
armament  electrical  system  in  modern  fighter  type  aircraft. 

The  above  listed  syllabus  was  composed  by  personnel  from  ATRC 
participating  in  the  project  team. 
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APPENDIX  J 


ANALYSIS  OF  GUN  VAL  PILOT  SUmiARY  REP0S3S 


1.  Tliie  foilotsiRg  snalysii  ^essilted  from  a study  of  tbe 
Individual  Pilot  Suasaaty  Report  (see  Inclosure  1)  submitted  by 
twenty-six  of  the  thirty  pilots  who  participated  in  the  test 
(these  26  pilot  reports  included  as  Inclosure  2).  Hhritten  re- 
ports were  not  submitted  by  four  pilots  because  of  transfers 

to  the  21  before  the  test  was  completed.  These  four  pilots  flew 
only  one  mission  each,  consequently  it  was  not  felt  necesst ry  to 
obtain  written  reports  from  them. 

2.  It  must  be  noted  that  the  experience  level  of  all  the  pilots 
participating  in  the  test  was  high,  as  indicated  in  Part  I of  the 
Individual  Pilot  Summary  Report,  when  compared  with  preaent  Air 
Force  Standards.  Ihis  was  considered  necessary  for  two  reaaonat 
First,  to  enable  the  pilot  to  intelligently  compare  this  installa- 
tion with  other  types  he  had  flownj  and  second,  to  provide  the 

most  experienced  pilots  in  the  event  of  a ciMpressor  stall  Hbilft 
firing  this  installation  at  high  altitudes. 

3.  The  following  results  were  obtained  from  the  Individual 
Pilot  Summary  Reports. 

a.  Aircraft  PerlformanGe 

Three  of  the  pilots  reported  no  apparent  penalty  in 
performance  while  flying  the  Gun  Val  aircraft  in  comparison  with 
the  .50  caliber  installation  in  the  F-S6F.  Twenty  pilots  stated 
that  there  was  a slight  penalty  in  performance  in  the  Gun  Val 
aircraft.  Nine  of  the  latter  specifically  pointed  out  that  this 
penalty  was  observed  only  at  extreme  altitudes.  In  addition,  two 
made  no  comment. 

b.  Length  of  Fire  (4?2  Seconds) 

Seven  of  the  pilots  considered  this  time  of  fire 
acceptable  for  the  present  mission  in  "ftllg  Alley”.  Eighteen 
of  the  pilots  considered  this  length  of  fire  unacceptable  even 
for  this  type  of  combat.  Recommendations  for  increased  time 
of  fire  are  as  follows: 

(1)  Eleven  pilots  desired  6 to  d seconds  of  fire. 

(2)  Nine  pilots  desired  9 to  10  seconds  of  fire. 
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(3)  One  pilot  desired  15  seconds  of  fire. 

(4)  Fcur  pilots  did  not  make  any  recommendation. 

c.  3°  Peuression  of  the  duns 

Eight  pilots  found  this  installation  desirable.  Three 
pilots  found  it  undesirable*  and  eight  pilots  recommended  gun  depres- 
sion but  believed  that  3*^  may  be  in  excess.  Six  pilots  made  no  consnent 
due  to  lack  of  knouledge  of  the  theory  behind  the  3^  gun  depression. 

d.  Heouirement  for  Tracer  Ammunition 

The  pilots  Mere  unanimous  in  their  desire  to  have 
tracer  aonunition  during  combat. 

e.  Terminal  Effectiveness  of  the  T-160  over  lihe.SO  Caliber 

TnataUntion 


TNenty-three  pilots  found  the  20  mm  to  be  superior  to 
the  .50  caliber  installation.  Two  pilots  made  no  comaent. 

f.  Number  of  Guns  for  an  Aircraft  Installation 

Twenty-three  pilots  considered  four  guns  an  adequate 
installation  for  future  aircraft.  Fifteen  pilots  voiced  their  opinion 
tbat  no  fewer  than  four  guns  should  be  in  future  installations.  The 
remainder  of  the  pilots  had  no  comment  relative  to  the  number  of  guns. 

g.  Requirement  for  Selective  Firing  in  a Four  Gun  Installation 

Eighteen  pilots  desired  a toggle  twitch  arrangement  to  be 
able  to  fire  either  two  ox  four  guns.  Five  pilots  found  this  undesirable* 
and  two  pilots  made  no  comment. 

h.  Alteration  of  Tactics  in  the  Present  Air  War  in  ”Hia  Aliev” 

One  pilot  stated  that  a change  in  tactics  was  required. 
Seventeen  pilots  stated  that  no  change  was  required  while  flying  this 
installation  in  the  present  sir  coitibat.  Seven  stated  that  minor 
changes  were  necessary  in  this  installation  in  combat. 

1.  Requirement  for  Range  Limiter 

Eighteen  pilots  found  this  desirable.  Four  pilots  found 
it  undesirable  and  three  pilots  made  no  comment. 
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j.  Reaulgefflent  of  In-Ranae  Indicator 

Nineteen  pilots  found  this  dosirablot  one  pilot  found 
it  undesiceble  and  five  pilots  made  no  conment. 

k.  Reomlrement  for  Sight  Reticle  Camera  Installation  of  i ) 

the  ZooBiag  Variety 

Twelve  pilots  fourd  this  desirablet  nine  pilots  found 
the  installation  acceptable.  By  the  word  "acceptable",  the  latter 
pilots  have  realized  the  need  for  the  sight  reticle  camera  installa* 
tion,  however,  they  believe  that  more  engineering  is  required  to 
make  the  installation  less  objectionable  from  the  standpoint  of 
visibility.  One  pilot  found  it  unacceptablot  and  three  pilots  made 
no  coBBsent. 

l.  Eeoui rement  for  Lock^on  Sensitivity  Control  in  the 

Cockpit 

Sixteen  pilots  found  this  desirable,  one  found  it 
undesirable  and  seven  made  no  cotosent. 

m.  Requirement  for  20  mm  Mteanon  in  Future  Fighter  Aircraft 

(The  pilot  was  given  an  opportunity  to  express  himself 
on  future  installations  relative  to  all  types  of  targets,) 

Twenty»two  pilots  desire  20  no  armament  for  future  air^ 
craft.  One  pilot  objected  to  the  increased  weight  necessitated  by 
the  20  mm  armament,  and  two  pilots  qualified  their  statements  to 
include  only  against  bonber  targets  as  a requirement  for  2C  mm. 


) 
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GUN  VAL  PILOT  SWaWHI  REPORT 


PART  I - 

A. 

B. 

C. 

D. 

E. 

F. 


G« 


H. 


I. 


GenecBl  Pilot  Background 
Date 

Pllct's  naote  and  rank 
Date  of  Pilot  Rating 
Total  Flying  lime 
Total  Fighter  Time 
Combat  hours  itorld  War  II 

1*  Request  total  and  in  addition  general  breakdown  of  type 
of  missions*  such  aa  counter  air,  interdiction,  escort, 
etc, 

Coad)at  hours  Korean  Theater 
!•  Fighter  Bomber 
2.  Counter  Air 
Claims 

1.  ’.forld  War  II 

2.  Korean  Theater 

Remarks  (Experience  as  Armament  Officer,  Gunnery  Officer,  etc.) 


Part  II  - Gun  V'al  Combat  Experience 

A.  Total  Missions 

B.  Number  of  engagements 

C.  Number  of  firing  passes  on  enemy  aircraft 

D.  Claims 
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in  - Pilot's  Conments  (To  be  answered  in  narrative  form) 

A.  Aircraft  Performance 

Is  there  a penalty  in  performance  on  the  Gun  Val  aircraft 
as  compared  to  a normal  P-36  with  the  .33  caliber  installa- 
tion (climb,  speed,  ceiliny,  maneuverability,  deceleration 
during  gun  flrt:)V 

Q.  Length  of  Fire 

In  your  opinion  is  the  present,  installation  with  four  and 
one  half  seconds  of  fire  adequate  for  the  type  of  combat 
experienced  during  this  test?  If  aoi,  please  mafee  a comment 
on  the  desired  length  of  fire  for  future  installations. 

C«  Tracers 

Please  make  a comment  as  to  the  desirability  of  having  a 
tracer  round  for  this  weapon. 

0.  Gun  Depression 

Do  you  find  the  3°  degression  of  the  guns  desirable  or  un- 
desirable? Why? 

C.  Terminal  Effectiveness 

Based  on  your  own  hits  or  others  you  have  seen,  raeke  a 
comparison  of  the  effect  of  hits  with  the  20  on  installa- 
tion as  compared  with  .30  caliber  hits  observed  in  past 
experience. 

F.  Number  of  Guns 

1.  In  your  opinion  is  the  present  installation  of  four 
guns  adequate?  Would  fewer  guns  with  sx>re  ammunition 
be  more  dasirableV 

2.  Would  you  desire  a selector  switch  in  a four  gun  in- 
stallation to  allow  you  to  fire  two  or  four  guns? 

G.  Tactics 

In  your  opinion  does  this  installation  (i.e. . shorter  time 
of  flight.  liEI  round,  higher  cyclic  rate,  four  and  one  half 
seconds  of  fire,  discharging  spent  cases,  aircraft  decelera- 
tion at  time  of  fire  and  the  3^  depression  of  the  guns)  alter 
the  tactics  now  being  used  by  standard  F-66F's? 
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II.  Range  Liniter 

1.  Do  you  find  the  range  limiter, idiieh  stabilises  the 
sight  at  long  ranges,  a desirable  feature  on  these 
aircraft? 

2.  Do  you  find  the  in^range  indicator  portion  of  the 
range  limiter  a desirable  feature? 

I.  Sight  Reticle  Camera  Installation 

Did  you  experience  any  difficulty  in  visibility  or  trachiag 
with  the  Gun  Val  cenera  installation  on  the  sight? 

J.  Lock-on  Sensitivity  Control 

Was  the  look-on  sensitivity  control  used  during  this  mission? 

K.  Additional  Comments 

L.  In  view  of  above  cosneuts,  how  do  you  feel  about  the  de- 
sirability of  the  20  mm  in  future  fighter  installations? 
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Major  Wandell  D.  Brady 
Major  Rcyciond  IS.  Evans 
Captain  Manuei  J.  Fernandez 
Major  Vermont  Garrison 
Colonel  James  K.  Johnson 
Captain  Lonnie  R.  Moore 
Lt.  Col.  Carroll  B.  UcElroy 
Major  James  Jabara 
Lt.  Col.  Donald  L.  RodeMald 
Lt.  Col.  Clayton  L.  Peterson 
Major  Jack  E.  Mass 
Captain  David  T.  Davidson  26. 
Major  Foster  L.  Smith 
Lt.  Col.  Frank  J.  Keller 


Lt.  Col.  J.  R.  Best 

Captain  Vincent  E.  Stacy 

Captain  Clyde  A.  Curtin 

Captain  Houston  N.  Tuel 

Captain  R.  T.  Dssfoy 

Lt.  Col.  Philip  E.  Joyal 

Captain  Milllam  H.  Champion 

Captain  Peter  J.  Fredricks 

Captain  Robert  A.  Nindoffec 

Captain  Murray  A.  Winslow 

Colonel  George  L.  Jones 

Colonel  Royal  N.  Baker  » Susk 

mary  Report  not  received 
nor  included  with  analy*> 
sis. 


LIST  OF  PILOTS  WHO  SUBHITIED  WHITTEN  GUN  VAL  SUMMARV  REPORl’S 

15. 

16. 

17. 

la. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 
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V 


6U^  VAL  PILOT  SimRY  REPORT 


i 


PART  1 • Gcaeral  Pilot  Background, 

A.  23  April  1953 

B.  M9jor  kfendell  D.  Brady 

C.  Date  of  Pilot  Rating:  4 January  1943 

Du  Total  Flying  Time:  Approximately  2700  faourse 

E.  Total  Fighter  Time:  Approximately  ISOO  to  1600  beurf. 

F.  tiksrld  War  II  Combat  hours:  1B9  hours. 

1.  Fifteen  missions  were  bomber  escort  and  the  aajority 
of  the  rest  were  eounter  air  and  iaterdiotioa*  such 
as  armed  reconnaissance  and  specific  counter  air  targets. 

G.  Combat  hours  in  Korea:  43  eoobat  missicns»  all  of  which 
have  been  some  form  of  counter  air,  such  as  BF  escort, 
fighter  bomber  escort  and  nitrictly  combat  air  patrol. 

H.  Claims: 

1.  World  War  II:  One  ME-109  destroyed. 

2.  Korean  Theater:  none,  as  yet. 

I.  In  World  War  II  Z was  Squadron  Gunnery  Officer  for  the 
513tb  Fighter  Boober  Squadron,  and  since  that  time  1 
have  taught  ground  school  for  approximately  one  year  in 
the  QSAF  Gunnery  school.  I was  the  Operations  Officer 
for  the  USAF  Gunnery  school  for  approximately  one  year 
and  commanded  a squadron  in  the  Combat  Crew  Training 
Program  at  Nellis  AFB,  Nevada. 

PART  II  - Gun  Val  Combat  Experience 

A.  A total  of  six  missions. 

B.  Five  engagements. 

C.  One  firing  pass  was  made  on  enemy  aircraft. 

D.  No  claims. 
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PAST  XII  ~ Pilot's  Coaneats 


A.  The  penal  tjf  in  aircraft  perforaance  on  the  Gun  Val  installa- 
tion with  respect  to  cliid}#  speed,  celling,  maneuverabilltyg 
etc.,  is  no  greater  than  found  in  two  standard  .50  caliber 
installations  with  the  exception  that  there  is  quite  a bit 
of  deceleration  during  gun  fire  due  to  the  heavier  caliber 
of  guns. 

In  ay  opinion,  the  length  of  fire  In  the  present  installs- 
tion  of  43^  seconds  is  not  adequate  for  the  type  of  eoobat 
in  which  we  are  now  engaged.  The  need  for  conserving  your 
fire  and  possibly  nlssing  kills  because  of  the  necessity  of 
this  conservation  are  my  reasons  for  desiring  more  duration 
of  fire.  For  oqr  own  benefit,  I would  like  to  see  approxi- 
mately 9 seconds  of  fire  as  I think  that  amount  would  be 
adequate  under  the  present  circumstances.  I do  not  feel 
that  a full  17  or  16  seconds  of  fire  Is  necessary. 

C.  In  regards  to  tracer  auiaunltion,  I believe  there  is  a real 
need  for  the  development  of  a tracer  round  for  this  installa- 
tion, if  it  is  accepted  as  a.  standard  iteoi  on  a standard 
fighter*  My  reasons  for  this  cooraent  are  vy  own  personal 
opinions.  There  are  so  many  compromises  in  oar  gun  fire 
control  systems  that  it  is  almost.  Inqiossible  to  find  a 
condition  in  combat  that  will  give  you  the  aoeuracy  necessary 
for  a sure  kill  on  the  opening  burst.  The  pilot  has  to  add 
correction  to  compensate  for  the  compromises  when  he  is  not 
firing  under  conditions  upon  which  the  sight  is  based. 

There  are  so  many  variables  that  the  control  system  would 
have  .to  be  enormous  to  take  them  all  into  consideration, 

and  until  such  time  as  they  can  manufacture  a fire  control 
systea  that  can  take  into  consideration  all  factors,  a 
tracer  is  definitely  needed. 

D.  I find  a gun  depression  is  desirable  for  my  own  personal 
firing  in  the  P-66  because  of  the  flight  characteristics 
of  the  aircraft.  I do  not  like  the  full  3*^  gun  depression 
as  well  as  I would  like  something  approximately  half  of 
that,  the  reason  being  that  the  guns  can  be  harmonized 
with  the  sight  at  an  air  speed  at  which  a ground  target 
can  be  attacked  with  reasonable  accurate  fire  without 
causing  a definite  spiral  course  (over  or  under)  as  you 
approach  the  target. 

£.  In  regards  to  terminal  effectiveness,  I have  seen  only  one 
kill  with  the  Gun  Val  installation,  and  in  this  instance  I 
believe  that  62  rounds  per  gun  were  the  total  rounds  expended 
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for  the  kill.  It  it  my  persoiial  opinion  that  a full  taro- 
thirds  of  that  fire  power  was  wasted*  It  is  much  more 
effe<i:tive  for  the  same  length  of  bursts  than  the  six  «SO 
caliber  installation* 

F*  The  number  of  guns  seem  entirely  adequate  in  »y  opinion* 

1 would  not  like  to  .see  the  number  of  guns  reduced  Just 
for  more  ammunition*  It  would  be  much  more  desirable  to 
keep  the  four  gun  installation  with  a selection  system 
for  the  pilot  to  select  either  two  or  four  guns* 

G«  Ail  in  all*  I -do  not  believe  that  the  tactics  hed  to  be 
altered  for  use  of  Gun  Val  cireraft  in  the  present  combat 
situation.  The  Gun  Val  aircraft  fit  into  the  organization 
to  which  they  were  assigned,  and  the  only  consideration 
that  had  to  be  given  them  is  the  fact  that  they  out-petfons 
a large  number  of  the  aircraft  organic  to  the  squadron  due 
to  the  extended  leading  edges*  I would  say  this  was  to  the 
advantage  of  Gun  Val* 

H*  As  to  the  range  limiter  on  the  Gun  Vai  aircraft*  1 find 
that  I can  use  it  very  effectively;  however,  I do  not 
think  it  is  necessary  in  that  the  sight  can  be  stabilised 
by  a mere  movement  of  one  finger,  without  a range  limiter* 
As  lonq  as  the  range  limiter  is  installed*  it  is  my  opinion 
that  the  in-range  indicator  portion  will  have  to  be  a part 
of  the  Installation  to  prevent  the  pilot  from  having  to 
outguess  the  sight  which  would  in  effect  b@  worse  than 
having  a fixed  sight* 
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1*  The  sight  reticle  camera  installation  is  very  good*  I did 
not  experience  any  difficulty  In  tracking  a target  with 
this  installation  and  the  gun  sight  reticle  superimposed 
on  the  gun  camera  film  can  be  us^  to  advantage  in  assessing 

a pilot* g combat  film  for  smooth  tracking  and  deteraiHing 

when  a sight  is  out  of  calibration. 

J*  I found  the  lock-on  sensitivity  control  a big  improvement 
on  the  sight,  in  that  minor  adjustments  of  the  sensitivity 
of  the  radar  could  be  accomplished  by  the  pilot  after  he 
had  taken  off.  In  the  event  that  it  is  not  installed, 
these  malfunctions  will  cause  the  pilot  to  revert,  to  the 
manual  range  function  of  the  sight  when  all  is  needed  is  a 
very  minor  adjustment  on  the  radar*  1 believe  that  it  has 
saved  a lot  of  malfunctions  of  the  radar  system  of  the 
sight  and  it  is  well  worth  the  weight  spent  in  installing 
this  in  the  gun  fire  control  system* 
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K»  The  following  remarks  are  opinions  that  1 have  formed  over 
the  past  four  years  of  working  very  close  to  the  fighter 
game.  It  is  my  opinion  that  the  fighter  has  to  go  to  a 
heavy  armament  if  he  expects  to  knock  down  an  airplane  such 
as  a B-36  or  an  atom  bomb  carrier.  If  not  this  20  00,  some 
acceptable  weapon  that  has  the  capabilities  of  knocking 
down  an  aircraft  with  a relatively  few  number  of  hits  for 
the  totax  time  of  fire.  As  speeds  increase  the  pilot's 
aim  wander  increases  which  enables  him  to  get  fewer  bits 
for  a given  size  of  target.  I do  not  believe  that  fighter 
armament  should  be  determined  by  what  would  be  best  for 
this  particular  situation  in  Korea.  I say  this  because  I 
believe  the  present  six  .50  caliber  installation  is  entirely 
adequate  to  shoot  down  Migs  where  I do  not  think  it  is 
adequate  to  shoot  down  something  like  a lL-28  or  even  a 
Tll<2a  I think  the  concept  of  the  use  of  air  power  has  to 
be  taken  into  connideration  when  you  determine  the  armament 
for  a fighter.  If  you  are  never  going  to  be  called  on  to 
shoot  at  an  aircraft  any  larger  than  a Mig*  then  I do  not 
believe  that  a gun  heavier  than  the  .50  caliber  is  necessary. 
If  you  are  going  to  be  called  on  to  stop  a heavier  aircraft, 
I definitely  believe  that  heavier  armament  is  needed.  It 
has  to  be  heavy  enough  so  that  you  can  expect  to  shoot  the 
target  down  in  one  firing  pass.  In  other  words*  I want  a 
heavier  punch*  but  I want  more  than  one  punch.  ( I don't 
want  rackets  until  I can  get  a lot  of  rockets  that  are  uot 
fia  stabilized  that  give  such  large  launching  factors^? 
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GUN  VAL  PILOT  SUHMARy  BEP08I 


PAST  I - General  Pilot  Baokgsottnd 

A.  2 Hey  19S3. 

B.  MU  os  Hayaond  E«  Evans* 

C«  Date  of  Pilot  Satingt  21  April  1943* 

Oe  Total  Flying  Times  2463  hoasse 
£•  Total  Fighter  Tieet  1600  hours. 

F*  Coobat  hours  World  War  II:  440  hours*  An  estiMted  80%  of 
this  uas  ground  support*  10%  oeunter  air  and  10%  escort* 

6*  CoMbat  hours  Korean  Theaters 

1*  Fighter  boaiter:  7 Missions  - approxiaiately  15  hours* 

2*  Counter  eirt  41  eissions  - appsoxiMtely  70  hours* 

H*  Claims: 

1*  World  War  II  - One  Japanese  Nick  destroyed* 

2*  Korean  Theater  - Two  Mig^lS  type  aircraft  destroyedi 
one  daawged* 

I*  Experience  in  the  arniMrant  field  has  been  as  test  officer 
on  the  A-1  gun  sight  for  approximately  one  year  and  gunnery 
experience  in  testing  F-86,  F-04  and  P<>80  type  aircraft 
while  tost  officer  at  APGC.  Project  Officer*  Gan  Val  Project* 

PART  II  - Gun  Val  Coobat  Experience 

A*  A total  of  38  adssions  were  flown. 

B*  Fifteen  eneaiy  engageMwtSu 

C.  Five  firing  passes  on  enemy  aircraft* 

D*  Two  i>ig>l5  type  aircraft  destroyed,  one  damaged* 


PART  m - Pilot's  Conaients 

A*  I found  two  areas  of  aircraft  performance  which,  in  ay 
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Gpiiiio»«  ware  affected  by  the  armament  iristaUaiion«  These 
aircraft  were  flcvm  oa  a few  missions  with  other  F-^F's 
with  the  .SO  caliber  Instsil&ticns,  sed  my  observations  were 
that  the  difference  In  climb,  speed  and  maneuverability  were 
not  noticeable.  However.  I do  believe  that  there  is  perhaps 
sooe  price  paid  in  absolute  ceiling  of  the  aircraft.  This 
penalty  perhaps  is  no  more  than  would  be  found  in  2 or  3 pro- 
duction aircraft  with  10  to  2Q  degrees  difference  in  tail 
pipe  temperature.  The  deceleration  while  firing  the  guns 
was  noticeably  much  greater  with  the  ?.0  ma  than  with  the  .50 
caliber. 

B.  I do  not  feel  that  4!i  seconds  of  ammunition  is  adequate  for 
the  type  combat  experienced  during  this  test  nor  will  it  be 
sufficient  for  use  when  the  target  is  a bomber  or  in  the  air- 
to-ground  role.  1 feel  that  6 to  6 seconds  of  ammunition 
would  be  adequate  and  much  more  desirable.  I make  this  stare- 
aant  because  of  the  inherent  inaccuracies  In  our  fire  control 
system  which  does  not  allow  us  the  accuracy  of  each  round 
hitting  the  target. 

C.  X feel  that  there  is  a requirement  for  tracer  ammunition  to 
be  used  in  the  type  combat  experienced  in  Korea.  For  long 
range  firing  where  the  target  can  be  tracked  for  several 
seconda.  I would  not  care  for  the  use  of  tracers.  However, 
there  are  many  times  duriug  combat  that  the  pilot  only  has 
a fleeting  moment  to  fire,  and  I feel  that  tracers  in  this 
case  may  Improve  his  effectiveness  by  bis  ability  to  rapidly 
ascertain  whether  he  is  on  the  target  or  slightly  above, 
alightly  below  or  slightly  to  one  side. 

0.  I found  the  3°  gun  depression  desirable  for  the  type  of  combat 
encountered.  However,  this  Is  not  meant  to  say  that  the  3*’ 
depression  of  the  guns  would  be  optimum  for  other  cuiiditions 
of  combat.  The  3 depression  of  the  gun  is  desirable  in  this 
case,  since  the  angle  of  attack  of  the  aircraft  at  altitudes 
of  40.000  feet  and  above  is  roughly  in  the  vicinity  of  S*’. 
Perhaps  in  other  aircraft  3<>  would  not  be  the  optimum  gun 
depression.  I firmly  believe  that  a depression  of  the  guns 
away  from  the  flight  reference  line  is  a desirable  feature. 

E.  The  destructive  capabilities  of  the  20  nin  amnunition  was 

many  times  greater  than  would  be  expected  from  the  .50  caliber. 
Since  most  of  the  firing  was  at  relatively  high  altitudes, 
above  40,0(X)  feet,  and  with  the  present  state  of  the  gun 
camera  capabilities,  it  was  not  possible  to  accurately  assess 
damage  to  enemy  aircraft  with  each  hitting  round.  However, 
it  is  quite  obvious  that  much  more  damage  was  being  inflicted 
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with  each  round  that  hit  the  enemy  target.  Hilie  conducting 
the  air-to-ground  phase  of  this  program  against  trucks  and  s 
tank  and  being  able  to  assess  the  damage  after  the  oission« 

X was  quite  impressed  by  the  effectiveness  of  the  IE  ammuni- 
tion against  trucks. 

F.  X feel  that  the  present  Qusd>er  of  four  guns  is  adequate  for 
future  fighter  aircraft.  I do  not  feel  that  a fewer  number 
of  guns  would  be  as  desirable  since  this  would  reduce  the 
density,  i.e.  installation  cyclic  rate,  to  a point  where  the 
hit  probability  would  be  reduced  below  en  aeeepttbie  nuabere 

G.  In  my  opinion  the  high  cyclic  rate  of  the  gun,  shorter  time 
of  flight,  discharging  of  spent  cases  have  made  no  notice- 
able changes  in  tactics  in  utilization  of  the  aircraft.  How- 
ever, the  shorter  duration  of  fire,  4'i  seconds,  and  the  fact 
that  the  aircraft  definitely  decelerates  much  more  at  time 

of  fire  does  require  the  pilot  to  be  ever  conscious  of  attempt- 
ing to  get  to  a very  close  range  before  firing,  lliis  cendities 
is  accentuated  by  the  lack  of  positive  closure  at  high  alti- 
tudes when  flying  against  the  Hlg.  I feel  that  the  3^  depression 
of  the  guns  has  been  an  improvement  in  this  case  in  that  it 
does  allow  a reduction  in  the  requirement  for  velocity  Jusq;) 
since  the  guns  are  more  nearly  along  tha  flight  path.  This 
30  depression  of  the  guns  would  seem  optimum  for  the  extreme 
high  altitudo  conditions  experienced  here  in  the  Korean  situs* 
tion.  Howev(»r,  for  a different  aircraft  a more  suitable 
depression  of  the  guns  might  be  found,  i.e,  2^  or  2$^°*  I an 
firmly  convinced  that  guns  depressed  from  the  flight  path 
line  is  a desirable  feature  due  to  the  frequent  inability  of 
the  sight  to  provide  the  correct  velocity  Jump. 

H.  X feel  that  the  range  limiter  is  a great  asset  to  the  A-4 
fire  control  system.  The  increase  in  stability  is  quite 
noticeable  when  tracking  at  longer  ranges,  however,  in  most 
attacks,  since  the  rate  of  closure  is  very  small  some  of  the 
advantages  of  this  increased  stability  cannot  be  realized.  X 
find  the  in-range  indicator  portion  of  the  range  limiter  a 
very  desirable  feature. 

X.  X feel  that  the  sight  reticle  camera  installation  which  we 
had  in  the  Gun  Val  aircraft  was  very  desirable.  The  original 
installation  which  had  an  erector  head  that  was  inches  in 
width  did  detract  somewhat  from  the  visibility  of  the  pilot. 
However,  wiien  the  new  Zopmar  erector  heads  were  installed 
this  annoyance  was  reduced  greatly.  I feel  there  is  a definite 
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requiremni  that  all  fighter  aircraft  have  a suitable  oetbod 
for  recording  the  reticle  Image  to  be  used  in  analysis  of 
detemiaing  the  actual  ccadltions  of  flight  when  firing  at 
eoesty  aicexaft,  Hils  becooes  extreoely  Ir^ortant  if  we  are 
to  find  a suitable  aetnod  of  assessing  our  effectiveness. 

I found  the  loek-on  sensitivity  control  quite  desirable.  I 
feel  that  It  affords  the  pilot  a method  of  peaking  his  radar 
after  he  has  becoee  airborne  and  since  the  conditions  under 
most  flights  that  these  aircraft  were  subjected  to  was  at  al- 
titudes above  40.000  feet,  this  became  quite  important. 

I feel  that  the  most  important  characteristics  about  this  new 
20  an  weapon  is  its  high  cyclic  rate  of  fire.  By  firing 
6.000  rounds  a minute  from  the  installation  we  have  a sufficient 
density  to  allow  us  a high  hit  probability  which  I feel  more 
than  coapenaetea  for  the  added  weight  of  the  inatalletion.  I 
feel  that  • aeleetor  twitch  in  a four  gun  inatallation  would 
not  be  advisable  since  oftentimes  the  pilot  would  be  selecting 
two  guns  and  in  the  urgency  of  the  situation  would  forget  to 
change  to  bit  four  guns. 

Although  the  20  mm  installation  in  the  Gun  Val  aircraft  bat 
aoaw  definite  diaadveatagea.  I feel  the  most  important  assets 
are  the  high  cyclic  rate  which  will  enhance  the  pilot's 
probability  of  hitting,  and  the  destructive  capabilities  of 
the  20  an  HE  round.  I feel  that  the  T-160  gun  will  provide 
us  with  a more  effective  armament  system  in  our  future  fighters. 
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GUN  VAL  PILOT  SOHMST  lEPOBI 


PAST  I - Geaexal  Pilot  Background 

A.  27  April  1953 

B.  Captain  ISanuel  J.  Fernandez 

C.  Date  of  Pilot  Bating:  20  Noveoriber  1944 

D.  Total  Flying  Time:  3200  hours 

E.  Total  Fighter  Tine:  1700  hours.  1200  hours  in  jet«  700 
in  F>66*8.  All  gunnery  or  combat. 

F.  No  Horld  Mar  II  ooabnt. 

G.  Coai)at  houra  Korea: 

1.  No  fighter  boobec  nissions. 

2.  160  eonbat  houra  in  counter  air. 

H.  Clilaa 

1.  Horld  Mar  II  - None 

2.  Korean  Theater  - 11  Higs  destroyed;  2 dasuiged 

I.  Armament  Officer  at  QSAF  gunnery  school  at  Nellia  AFBt 
Nevada,  for  a period  of  four  months.  Gunnery  Officer 
for  seven  snonths  here  in  the  334th  Fighter-Interceptor 
Squadron,  I was  an  F-66  Gunner  Instructor  at  the  USAF 
gunnery  school  at  Nellis  Nevada  for  two  years  in 
a flying  capacity. 

PAKT  II  - Gun  Val  eonbat  experience. 

A.  Total  Missions:  3 

B.  Nuuber  of  Engagements:  1 

C.  Number  of  Firing  Passes  on  enemy  aircraft:  1 

D.  Claims:  0 

FART  III  - Pilot's  Comments 
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A.  In  reference  to  performance  of  the  Gun  Val  aircraft  as 
compared  with  the  normal  F>66,  it  was  noticed  that  there 
is  a slight  loss  in  rate  of  clinb«  slightly  lower  than 
the  normal  F-66, 

B.  It  is  believed  that  the  time  of  fire  is  adequate  for  this 
theater.  Would  desire  approximately  IS  seconds  time  of 

fire  for  sustained  eombat.  t ) 

C.  Tracers  would  be  desirablu. 

D.  I believe  that  there  is  too  much  gun  depression  for  low 
altitude,  high  speed  work. 

E.  I have  not  observed  any  hits  with  the  20  mm,  other  than 
film  assessment. 

F.  I believe  that  four  guns  are  adequate  and  do  not  desire  a 
selector  switch  as  I personally  desire  a heavy  concentra- 
tion of  fire. 

G.  The  installation  in  the  Gun  Val  aircraft  does  not  change 

the  tactics  In  this  theater;  however,  there  is  more  decelera- 
tion in  the  Gun  Val  aircraft  when  firing  than  there  is  in 
the  normal  F-d6. 

H.  The  range  limiter,  I believe,  is  a fine  installation  for 
pilots  ^th  a small  amount  of  experience  or  a^ly  comalssloned 
pilots,  and  the  in-range  portion  of  the  range  limiter  aids 
the  newer  pilots  In  determining  their  ranges. 

I.  The  sight  reticle  camera  Installation  afforded  no  great 
difficulty  in  visibility *in  tracking  with  the  camera  in- 
stallation on  the  sight, 

J.  I did  not  use  the  lock-on  sensitivity  control  during  my  missions. 

K.  It  is  the  belief  of  this  individual  that  the  20  mm  aircraft 
is  a highly  desirable  feature  to  be  used  in  future  fighter 
Installations  due  to  the  aircraft  being  stressed  for  higher 
speed  and  being  built  stronger  for  subsonic  and  supersonic 
work. 


) 
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GIM  PILOT  SUMrIABY  REPOKI 


PASS'  I - Genecal  Pilot  Background 

A.  21  April  1953 

B.  Major  Vermoat  Garciaon 

C.  Date  of  Pilot  Ratlagt  October  1941 

D.  Total  Flying  Timet  3,000  hours* 

S.  Total  Fighter  Tisst  2800  hours. 

F.  Norld  Mar  II  experience  consisted  of  250  hours,  of  Hhioh 
69  missions  were  flown.  60%  of  the  miaslona  were  escort 
missions  aod  40%  of  the  missions  were  fighter  eweops* 
Occasional  ground  B&raflsg  coadueted  upon  rstura  fr&a 
the  above  missions. 

G.  Korean  Combat  Routs t 

1.  No  fighter  bomber  hours. 

2.  58  missions  - 65  combat  hours. 

U.  Claims: 

1.  Morld  Mar  II  ■>  11  aircraft  destroyed,  approximately  6 
or  10  locomotives  destroyed  and  numerous  air  fields 
strafed. 

2.  Korean  Clains:  3 Higs  destroyed,  2 probai)ly  destroyed 
and  two  damaged. 

I.  1 have  been  a gunnery  officer  for  10  years,  a gunnery  in- 
structor and  worked  in  research  and  development  section 
for  gunnery  at  Nellis  Air  Force  Base  for  one  year. 

PART  II  - Gun  Val  Combat  Experience 

A.  Number  of  Missions:  Ten 

B.  Nuo^er  of  Engagements:  Four 

C.  Number  of  firing  passes  at  enemy  aircraft:  Two 

D.  Claims:  One  Hlg  destroyed,  one  probably  destroyed. 
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PA3T  ITi  - Pilot's  Commonts 

A.  I have  flown  various  types  of  fighters*  I have  about  700 

hours  ia  F-86's,  about  700  hours  in  and  around  SO 

to  100  hours  in  F-84's.  f have  approximately  500  hours  in 
P~Sl*s,  about  500  hours  in  P-47*s«  around  ISO  hours  in 
Hurricane  fighters  and  about  SO  hours  in  Spitfires. 

I believe  that  we  pay  a penalty  in  perfomance  on  the  Gun 
Val  aircraft  as  compared  to  the  F-36  Installed  with  the 
»S0  caliber.  The  ciisib  is  slightly  less,  the  top  speed 
la  probably  very  closet  celling  and  maneuverability 
is  a little  less  in  the  Gun  Val  aircraft  and  the  decelera- 
tion during  firing  is  noticeable  as  to  be  greater  over  the 
.50  caliber  installation.  Howevert  firing  the  two  types 
of  aircraft  side  by  sldot  this  is  not  too  noticeable. 

B.  In  ay  opinion,  the  present  installation  with  4^  seconds  of 
fire  is  not  adequate  for  the  type  of  eesbet  that  ws  are 
experiencing  at  the  present;  however,  as  to  the  desired 
length,  £ feel  that  somewhere  around  6 to  0 seconds  would 
be  adequate, 

C.  I also  feel  that  tracers  would  be  very  desirable  in  this 
weapon  due  to  the  fact  that  we  have  Inaecutacles  In  the 
gun  sight,  which  I feel  make  tracers  necessary. 

D.  I feel  that  the  3 degrees  depression  of  the  guns  is  de- 
sirable, For  one  reason^  during  ground  support,  £ feel 
that  as  against  the  .50  caliber  hacsonizatioa  it  allows 

a pilot  to  fire  closer  to  the  target  aod  does  not  fly  the 
so-called  pursuit  curve  on  the  ground  that  the  old  hataoniza- 
tion  of  the  *50  caliber' does.  As  to  the  desirability  of 
the  3 degrees  depression  of  the  guns  In  aerial  combat,  I 
feel  that  it  is  equally  as  good  as  the  <50  caliber  harmoniza- 
tion and,  in  some  cases,  I think  it  is  better, 

E.  In  comparing  the  effectiveness  of  the  20  sn  to  the  .50 
caliber  hits,  in  my  opinion,  there  is  no  comparison  at 
all,  because  I feel  that  the  20  nu  is  much  more  effective 
at  any  range  and  that  you  are  able  to  hit  the  enemy  air- 
craft. 

F.  In  comparing  the  number  of  guns  with  the  present  installa- 
tion of  the  .50  calibers,  I feel  that  the  four  T-160  guns 
are  adequate,  and  I personally  would  not  like  to  have  fewer 
guns.  I would  like  more  ammunition.  1 feel  that  if  we  cut 
down  on  the  number  of  guns,  we  are  cutting  dovra  considerably 
on  the  hit  probability,  and  I feel  that  this  is  not  desirable. 
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Hoiravect  X would  dosiro  a selector  switch  personally  due 
to  the  fact  that  there  are  probably  goinp  to  be  tines  whea 
the  pilot  may  feel  that  two  guns  would  be  adequate  and 
. having  a selector  switch  will  allow  him  to  dotble  his 
length  of  sustained  fire  if  he  so  desireSs 

G»  I do  not  feel  that  this  installation  alters  the  tactics 
being  used  by  standard  P>-66*s  in  any  naterial  way»  Due 
to  the  short  length  of  fire*  however*  I think  it  probably 
has  the  tendency  to  cause  most  of  the  pilots  .0  be  • little 
sore  conservative  in  their  expenditure  of  ssaunition*  One 
thing  that  1 think  should  be  mentioned  at  this  time  and  that 
is  the  fact  that  we  have  a possibility  of  a compressor 
stall  at  high  altitudes  while  firing  four  guns*  Of  course* 
this  is  very  undesirable  and  will  have  to  be  resMdied  by 
different  installation  in  the  aircraft*  The  short  time 
of  flight  of  the  T-160*  the  HEX  round*  the  higher  cyclic 
rate  are  very  desirable*  The  4^  seconds  of  fire*  I think 
is  & little  too  short*  I feol  that  6 to  6 seconds  would 
be  more  adequate*  As  to  the  discharging  of  spent  eases* 

1 do  not  feel  that  this  materially  affects  the  tactics 
in  any  way*,  because  in  general  the  wing  man  is  never  fly- 
ing directly  behind  the  aircraft  that  is  firing* 

H*  I feel  that  the  range  limiter  is  e desirable  feature*  The 
In-range  indicator  portion  of  the  range  limiter  in  ay 
opinion  is  also  • desirable  feature*  It  gives  a very 
positive  indication  of  the  range*  and  i-n  many  oases  I 
think  it  will  help  many  pilots. 

I*  I feel  that  the  sight  reticle  camera  installation  is 

desirable  and  after  the  modification  I did  not  experience 
any  difficulty  in  tracking  with  the  Gun  Val  Installation; 
however,  the  installation  previous  to  the  one  now  in.  use* 
in  my  opinion*  was  not  desirable  because  it  obstructed 
the  pilot's  vision, 

J.  The  loek-on  sensitivity  control  I feel  is  very  desirable 
because  it  allows  the  pilot  to  have  his  radar  operating 
properly  and  have  some  control  over  it  in  the  cockpit* 
which  he  would  not  have  without  the  lock-on  sensitivity 
control* 

K,  I would  like  to  add  a few  remarks  here  on  the  fact  that 
I believe  that  many  damaged  aircraft  that  we  have  had 
using  the  *50  caliber  installation  would  probably  have 
turned  into  probables  or  kills  using  the  20  ram  in  the 
T-160  guns.  This  appears  obvious  to  me  in  the  few  number 
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of  hits  it  takes  to  knook  down  an  eneiay  fighter  in  eompairison 
to  the  number  of  .50  caliboE  hits. 

I feel  that  it  is  very  desirable  to  have  the  20  nui  T-160  guns 
in  future  fighter  instaliaiionst  not  as  they  stand  right  now. 
but  with  the  necessary  modifications.  1 feel  that  we  should 
have  a better  mount  on  the  gun.  which  X think  can  be  done  and 
I do  believe  that  we  need  tracer! . and  X also  believe  we  need 
longer  sustained  fire.  X feel  that  in  moat  of  the  eases  we 
would  be  able  to  sacrifice  the  small  bit  of  performance  that 
the  extra  weight  will  carry  to  guarantee  sMre  assurance  of  a 
kill. 
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GUfj  VAL  PILCl'  SUfiUM¥  REPORT 


PART  I ->  General  Pilot  Background 
A*  1 May  1953 

B.  Colonel  James  K.  Johnson 

C.  Date  of  Pilot  Rating:  30  August  1940«  I have  been  on  flying 
status  ever  since. 

D.  Total  Flying  Time:  3130  hours. 

E.  Total  Fighter  Time:  2000  hours. 

F.  Combat  Hours  World  War  II:  230  hours  in  P-47*s. 

1.  A general  breakdown  of  this  230  eonbat  hours  consisted 
of  92  missions  of  which  approximately  60IK  mere  iaterdic- 
tiaa.  ZG%  eseort  and  20a  counter  air. 

G.  Korean  Combat  Hours:  101  hours  which  is  approximately  66 
missions.  All  of  these  have  been  counter  air. 

H.  Claims: 

1.  World  War  II:  One  FW-109  confirmed  kill. 

2.  Korean  Theater:  71^  kills.  3 probables  and  eight  damaged* 
These  are  all  confirmed  with  the  exci^tion  of  one  damage. 

I.  My  experience  in  the  armament  and  gunnery  field  consists  of  a 
general  knowledge  that  a normal  commander  would  have  of  a group 
or  wing. 

PART  II  - Gun  Val  Combat  Exparivnce 


A.  Total  Missions:  Two. 

B.  Number  of  Engagements:  One. 

C.  Hunger  of  firing  bursts  on  enemy  aircraft:  Three.  These 
three  bursts  expended  my  asiiiunition. 

D.  Claims:  One  Mig->15  type  aircraft  damaged. 

PART  III  - Pilot's  Comments 

A.  1 believe  the  Gun  Val  aircraft  is  slightly  more  sluggish. 
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aieanitig  that  ttu»  tueaing  radius  is  slightly  morot  >P'2>ed  is 
slightly  loss,  the  ceiling  is  less  and  1 think  Khen  firing 
the  T«>16C  guns  that  you,  of  course,  do  got  aore  decelera- 
tion than  with  the  ,50  calibers.  1 think  the  nain  penalty 
that  you  pay  with  the  Gun  Val  installation  is  the  additional 
fseight.  I believe  your  optioua  altitude  is  slightly  loti^e 
than  with  other  F-66's,  and  I think  the  turning  radius  is 
■sore. 

The  desired  length  of  fire  for  our  future  aircraft  is  s 
BH>st  difficult  question  to  answer.  X would  say,  generally 
spsakiag,)  for  a day  fighter  around  9 seconds  would  be  the 
sdnimua  that  X would  settle  for.  I would  not  settle  for 
any  less  because  of  the  basic  inherent  inaccuracies  cf  the 
sight, 

I think  very  definitely  that  the  T-160  gun  should  have  tracer 
type  aoBBunltlon. 

I think  the  3 degree  depression  of  the  Gun  Val  aircraft  is 
desirable  because  it  fs  more  in  line  with  the  flight  path 
at  high  altitudes. 

Zn  regard  to  the  terminal  effectiveness  of  the  T-160,  I do 
not  think  there  is  soy  doubt  that  it  is  more  destructive. 
However,  in  own  personal  observations,  Z*ve  only  seen  one 
bit. 

No  comment. 

1 do  not  believe  the  Gun  Val  installatioa  would  have  any 
appreciable  effect  on  tactics;  however,  1 do  believe  that 
at  46,000  feet  the  Gun  Val  aircraft  is  not  quite  as  fast 
as  the  6X3  leading  edge  F-66F  with  .50  calibers.  I be- 
lieve the  turning  radius  would  be  more* 

In  regard  to  the  range  limiter,  Z find  it  a very  desirable 
piece  of  equipment  or  modification  and  should  be  incorporated 
on  all  day  fighter  interceptors.  Z find  that  the  in-range 
indicator  portion  of  the  range  limiter  is  also  a very  de- 
sirable feature. 

I was  not  too  much  in  favor  ef  the  original  sight  reticle 
camera  installed  on  the  Gun  Val  aircraft  because  of  the 
width  of  the  erector  head.  Z believe  this  width  was  Di”. 

Ibis  1)^"  I found  did  have  en  appreciable  restriction  on 
my  forward  view.  With  the  recent  installation  of  the  5/8** 
erector  bead,  1 find  it  desirable,  and  I recommend  that  it 
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be  installed  itt  ail  of  out  F'^'a. 

J.  1 think  that  the  lock-on  sensitivity  cofitcol  in  the  cockpit 
is  a desirable  feature  in  that  it  does  give  the  pilot  another 
control  that  he  can  adjust  in  the  air.  In  my  own  case*  1 
adjusted  the  sensitivity  control  at  several  altitudes,  generally 
speaking  around  10,000  or  12,030  feet  and  again  at  20,000  and 
then  at  30,000  and  then  at  my  maximuM  altitude  which  is  generally 
45,000  or  46,000  feet. 

K.  No  OOBBMint. 

L.  For  future  day  fighter  aircraft,  I think  the  Gun  installa- 
tion is  a step  backwards.  Z believe  for  the  future  fighter 
aircraft,  should  stress  a light  weight,  high  performance, 
high  altitude  fighter.  Coioaequently,  1 don't  think  that  we 
should  have  more  guna  instiiil^  in  our  aircraft.  I believe 

m should  settle  for  four  .50  calibers. 
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GUN  VAL  PILOT  SIAIHARY  REPORT 


PAST  I » General  Pilot  Background 

A.  30  April  19S3 

B.  Captain  Lonnie  R.  Moore 

C*  Date  of  Pilot  Rating;  15  April  1944  ( 

D.  Total  Plying  Tiivie:  2630  bouri 

£.  Total  Fighter  Timet  1235  hours 

F.  Combat  hours  World  War  II:  170  hours 

1.  54  missions  in  the  E.T.O.  in  B-26  type  aircraft, 

G.  Combat  hours  Korea:  60  hours 

1.  S3  missions  flown  as  interceptor  sweeps. 

H.  Claims; 

1.  World  war  II;  None 

2.  Korean  Theater:  l^i  destroyed,  i probably  destroyed. 

I.  While  with  the  14th  Fighter  Group,  I had  additional  duties  as 
squadron  armament  officer  for  a period  of  approximately  6 
mouths.  As  test  officer  at  Eglin  Air  Force  Base,  I was  test 
officer  on  the  A~1  CM  gun  sight  in  the  F-66A  type  aircraft 
and  test  officer  on  the  A-4  gun  sight  in  the  F-ME  type  air- 
craft. In  addition  to’  these  two  tests,  other  experience  was 
from  the  two  type  gun  sights  on  other  tests  edien  the  gun 
sights  were  used  on  rocket  and  bomb  functions. 

PART  II  - Gun  Val  Combat  Experience 

A.  Total  Missions:  50 

B.  Number  of  Engagements;  19 

C.  Number  of  Firing  Passes  on  Enemy  Aircraft:  9 

D.  Claims:  I'i  destroyed,  1 probably,  and  1 damaged 

PART  III  - Pilot's  Con..isnts 

A.  There  may  be  soma  penalty  in  performance  in  the  Gun  Val 
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alecraft  as  compared  to  the  notmal  F-86  with  the  .50  caliber 
installation  as  to  clinib,  speed,  ceiling,,  maneuverability, 
etc.,  but  it  was  not  too  noticeable.  It  is  my  belief  that 
this  difference  in  weight  and  performance  can  be  found  if 
two  production  line  F-^*s  were  checked  against  each  other. 
There  is  a greeter  deceleration  during  the  firing  of  the 
T-160  guns  while  in  flight  than  there  is  In  the  .50  caliber 
guns. 

B.  It  is  my  opinion  that  ^ seconds  of  fire  is  not  adequate 
in  the  type  of  combat  experience  on  this  test.  Although 
it  would  be  undesirable  to  add  additional  length  of  fire 
by  putting  moru  ammunition  in  the  present  installation  as 
the  extra  weight  would  not  make  It  desirable.  The  pilot 
should  have  enough  ammunition  in  caml)at  to  enable  him  not 
to  be  too  conservative  with  the  ammunition  so  that  he  can 
waste  some  and  still  have  enough  to  destroy  the  target. 

It  is  my  belief  that  6 to  8 seconds  of  firo  would  be 
adequate. 

C.  Ih  this  type  of  warfare,  tracers  are  very  desirable.  Tracer 
ammunition  should  be  made  for  future  use  in  the  T-160  guns. 

D.  The  3°  depression  of  the  guns  is  desirable  on  this  installa- 
tion. It  is  my  belief  that  pilots  flying  Gun  Val  aircraft 
were  not  subject  to  as  muc!;  Jet  wash  from  enemy  aircraft  as 
pilots  flying  aircraft  with  ,50  caliber  installation,  while 
flying  in  trail  and  sbootlnj  at  a Hig. 

E.  The  20  mm  ammunition  is  much  more  destructive  than  the  .50 
caliber  especially  the  20  mm  with  HE  ammunition.  This  opinion 
is  based  on  comparing  both  Gun  Val  film  and  film  from  .50 
caliber  installations. 

F.  Four  guns  seem  to  be  adequate  for  20  mm,  as  this  gives 
enough  fire  power  so  that  a reasons'.’]  t*  amount  of  hits  can 
be  obtained  on  a given  target.  A solector  switch  to  select 
2 or  4 guns  to  fire  is  not  necessary  if  the  length  of  fire 
is  increased  to  6 to  8 seconds. 

G.  No  change  in  tactics  is  necessary  with  the  T-160  gun  in- 
stallation over  what  the  present  .50  caliber  F-86's  are 
now  using, 

H.  The  range  limiter  is  definitely  desi.;ablu  as  part  of  the 
fire  control  system  as  it  lessens  the  sensitivity  of  the 
sight  reticle,  thereby  making  it  easier  to  track  the  enemy 
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aircraft  at;  extreme  ranges  and  indicates  to  the  pilot  when 
he  is  in  the  proper  range  to  fire.  The  in-range  indicator 
portion  of  the  range  limiter  is  necessary  and  is  a very 
desirable  feature  in  that  an  indication  is  shown  to  the 
pilot  when  he  has  ‘his  selected  range  so  that  he  will  know 
his  sight  is  cutnputinj  propeclyt  and  is  giving  him  a true 
indication  of  his  range. 

The  Zoomar  sight  reticle  caiaera  extension  does  not  hinder 
the  pilot  in  tracking  whats)@vcr.  After  a fow  missions 
using  this  type  of  camera  installation,  the  erector  head 
is  no  longer  noticeable. 

Almost  on  every  mission  the  lock-on  sensitivity  control 
was  used  to  Increase  the  sensitivity  of  the  radar  so  that 
a lock-on  was  obtained  to  noiso  and  then  the  sensitivity 
teas  decreased  until  the  lock-on  light  would  go  out.  This 
is  a very  desirable  feature  in  that  the  pilot  is  able  to 
have  scase  control  of  the  sensitivity  of  the  radar  set 
during  flight. 

It  is  ray  belief  that  the  Air  Force  needs  20  mm  cannons  in 
all  future  fighter  installations  rather  than  .50  caliber 
machine  guns.  It  is  ray  belief  that  a bonder  would  be  more 
easily  destroyed  with  20  mm  than  with  a smaller  gun. 
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GUN  VAL  PILOl'  SUlHAiOf  BEPOBT 


PABX  I - Geeeral  Pilot  Bsick^couBd 
A*  22  April  1953 

B.  Lt.  Col.  .J^croll  B.  HcElroy 

C.  Date  of  Pilot  Satlagt  23  November  1943 

0.  Total  Flying  Timn:  1550  hours 

E.  Total  Fighter  TJite:  725  hours 

F.  Combat  hours  iu  World  War  II:  47  hours 

1.  8 missions  on  escort  and  one  dive  bomber  mission  and  4 
on  a sweep. 

G.  Korean  Air  Mar:  160  counter  air  in  F-86  type  aircraft. 

B.  World  Mar  II  Claims:  None. 

1.  Korean:  2 Migs  destroyed,  1 probably  destroyed  and  one 
damaged. 

1.  No  experience  as  gunnery  or  armament  officer. 

PAKT  II  - Gun  Val  Combat  Experience 

A.  Total  missions:  6 

B.  Nuiid)er  of  Engagements:  2 

C.  Nuidier  of  Firing  passes  on  enemy  aircraft:  0 

D.  Claims:  0 

PART  III  - Pilot's  Comments 

A.  I feel  that  there  is  no  penalty  imposed  on  the  performance 
on  the  Gun  Val  aircraft  as  compared  to  the  normal  F-86 
with  .50  caliber  with  the  exception  of  the  deceleration 
during  firing.  I feel  that  if  you  were  just  within  range 
and  started  firing  it  would  drop  you  back  out  of  arange. 

I did  not  experience  this  during  my  test  so  I do  not  know 
how  valid  the  asstunption  is. 
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3.  IB  OQT  opinion*  the  present  installation  with  seconds  of 
fire  is  not  adequate  for  this  type  of  coodbat  and  the  type 
missions  experienced  during  this  test.  I would  like  to 
have  a little  bit  more.  I believe  a ainiaum  of  6 seconds 
of  fire  would  be  desirable. 

C.  As  regards  to  tracers,  I think  it  would  be  desirable  to 
have  tracers  In  this  weapon.  Tracers  are  needed  because 
the  sight  itself  when  working  perfectly  has  certain  errors; 
the  boresighting  aay  take  out  these  errors  or  add  addi- 
tional errors.  I feel  that  with  tracers  you  can  ascertain 
to  a better  degree  how  much  of  an  error  you  have,  and 
therefore  allow  for  it.  Also*  if  the  sight  were  to  go 
out  you  could  fire  using  tracers  if  you  are  within  a 
very  close  range* 

0.  On  the  3**  depression  of  the  guns*  having  never  fired  at  an 
eneay  aircraft,  Z do  not  kna»  how  valuable  ay  assumption  is, 
but  I feel  that  with  the  3°  gun  depression  that  you  will 
have  the  advantage  of  not  having  to  turn  the  square  corner 
when  you  are  tracking  and  coming  in  close.  I also  feel 
that  in  certain  instances  it  would  keep  you  out  of  the 
Jet  wash  of  the  enemy  aircraft. 

B«  On  the  terminal  effeotlveness  of  the  20  ■■  installation 
I think  there  is  no  comparison  at  all  between  the  two. 

In  the  hits  I have  seen  made  by  the  20  mm,  they  com|)letely 
destroyed  the  target.  I feel  that  if  we  bad  gotten  the 
hits  that  you  sometimes  see  in  the  .50  caliber  film  with 
a 20  ■■  weapon  out  probables  or  damages  would  be  destroyed. 

F.  I fool  that  the  present  installation  of  four  guns  is  adequate, 
aud  I do  not  think  that  fewer  guns  with  more  ammunition 
would  be  desirable*  I do  think  the  selector  switch  for 
four  guns  is  ■ good  idea*  I feel  that  the  switch  should 
be  located  so  that  you  could  switch  from  two  to  four  and 
four  to  two  without  moving  your  hand  from  the  throttle* 

G*  As  regards  to  the  tactics  with  the  20  mm,  I don'^v.  feel  that 
there  is  any  difference  in  the  tactics,  and  I feel  that  the 
short  time  of  fire  and  the  deceleration  is  a disadvantage; 
however,  by  firing  short  bursts  the  deceleration  would  not 
be  as  noticeable  as  if  you  were  to  continue  firing  long 
bursts. 

3.  The  range  limiter  is  very  desirable  in  that  it  stabilizes 
the  sight  at  long  ranges,  and  I think  it  is  a desirable 
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festuce  ia  til  figliter  •Iretraft.  1 find  that  £lia 
ladtoatttv  pevtion  of  tlia  caage  lialier  la  alao  vary  da- 
sisable* 

I.  Tba  sight  ratiela  eaatra  flastallatloa  eoasaa  ao  difnealtjr 
ia  traakiag*  Foe  tha  flrat  faw  ulasioatt  it  appaarad  to  ha 
ia  year  my}  I tiMak  yoa  eoaid  gat  aeeuttoaad  to  it  vasy 
easily* 

J.  The  iock-oa  saaaitivity  eoateol  ms  aaad  oa  thata  aitsioBa, 
aad  I thiak  it  ia  dasieablt  ia  that  yoa  havt  it  ia  tba 

pit  to  that  yoa  eta  adJaat  it  in  flight  aad  gat  tha  baat 
aaa  of  it. 

K.  I aai  vary  mieh  la  favor  of  tha  20  m la  fatara  figbtar  la- 
atallatioas.  1 thiak  If  they  do  fiad  a fix  fat  tha  ptcdtlan 
aaeoaatarad  it  Mill  ba  tha  aasmr  to  oar  fightar  aircraft 

anNoant. 
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GCN  V.«iL  PILOT  SmOAfiy  SEPOST 


PAST  I - General  Pilot  Background 

A.  26  April  1953 

B.  Major  Janes  Jabara 

G.  Date  of  Pilot  Bating:  1 October  1943 

D.  Total  Flying  Tine:  2750  hours 

E.  Total  Fighter  Time:  1750  hours 

F.  Cofobat  hours  Horld  Mar  II:  415  hours 
Fighter  bon4)erg  escort  and  counter  air. 

G.  Coidiat  hours  Korea:  Coimter  air  175  hours 

H.  Claims: 

1.  ITorld  War  II:  ^ airplanes  destroyed 

2.  Korea:  6 Mig-15  type  aircraft  destroyed. 


PAST  II  - Gun  Val  Combat  experience 

A.  Total  Missions:  6 

B*  Nunber  of  Engagements:  4 

C.  Number  of  Firing  passes  on  eneiiiy  Aircraft:  1 

D.  Claims:  0 

PABT  III  - Pilot's  CoflBnents. 

A,  The  aircraft  appears  to  me  to  be  a little  more  sluggish 
and  does  not  have  the  performance  the  other  F-db  aircraft 
equipped  with  the  .50  caliber  installation,  especially  at 
high  fuel  loadings  and  high  altitudes.  However,  at  the 
lower  altitudes,  performance  appeared  about  the  same.  Max- 
imuM  performance  <s,  of  course,  highly  desired  and  critical  at 
the  higher  altitudes.  But  the  difference  is  slight. 
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B.  1 think  the  peeaent  4*^  seconds  of  fire  is  the  bare  tainimiun 
with  this  type  anassisst*  1 would  personally  like  to  see 
about  8 seconds  of  firing  time  available  to  the  pilot; 
howevett  this  0 seconds  of  firing  time  must  be  eompromised 
with  any  loss  in  aircraft  performance  due  to  the  additioaol 
weight  6 seconds  of  firing  time  would  add  to  an  airplane. 

C.  I would  like  very  much  to  have  a tracer  round  on  this  equip> 
aient  as  it  gives  me  some  idea  wfaetber  lay  armament  system  Is 
operating  as  it  should.  I find  tracer  is  helpful  in  firing 
at  aircraft  inasmuch  as  most  of  the  firing  is  done  free  the 
astern  position  of  the  enony  alreraft. 

D»  I find  that  the  S’*  depression  of  the  guns  is  desirable 
because  it  allows  the  pilot  to  pull  higher  6*s  inuediately 
upon  initiating  sn  attack  and  also  permits  more  effective 
tracking. 

E.  I have  not  hit  an  airplane  with  this  equipment;  however, 
based  upon  ground  testa  that  I have  seen  and  the  little 
film  that  I have  seen,  I personally  would  trade  one  hit 
with  this  type  ammunition  to  10  bite  with  the  present  ,50 
caliber  type  ammunition. 

F.  I think  the  present  installation  of  four  guna  is  sdequate. 

1 would  not  like  fewer  guns  because  I waqt  ail  the  punch 

I can  get  when  and  if  I get  into  range  snd  fire  on  another 
aircraft.  I would  rather  chance  cunning  out  of  ammuni- 
tion with  the  four  guns  than  to  have  fewer  than  four  guns. 
This  punch  I apeak  about  is  the  reason  why  I am  all  for 
the  20  mm  gun.  I would  like  a selector  switch,  however, 
in  order  to  fire  either  two  or  four  guns,  especially  at 
long  ranges  where  1 might  go  ahesd  and  shoot  with  two  guns. 

G.  I do  not  feel  that  the  tactics  are  altered  as  the  basic 
problem  of  shooting  down  an  aircraft  is  to  get  In  a snoot- 
ing position  or  .n  the  stern  position.  None  of  these 
factors,  in  my  opinion,  are  changed  by  this  new  equipment. 

It  night,  however,  require  mare  skill  and  discipline  on 
the  part  of  our  pilots  in  order  to  conserve  ammunition 
and  fire  at  only  the  closest  possible  ranges  In  any  en- 
gagement. I think  ammunition  discipline  would  have  to  be 
stressed  and  utilized  at  all  times. 

H.  I like  the  range  limiter  very  much.  I find  that  the  in- 
range indicator  position  of  the  range  limiter  helps  me 
estimate  ranges  much  better,  and  without  a doubt,  would 
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h«ip  m Blso  to  savo  ajwualtlon.  I thiak  tkt  Ktiigo 
linlttK  &a  a aocy  dtsiffablo  instaUatloa. 

I.  I've  cKperienoed  no  difficulty  la  viaibilitjr  os  teaek- 
isg  ttitb  tke  Guq  Vsl  aircraft  caasca  iaatallatioa  oa 
the  light* 

J.  The  l0Ck»oa  leaaitivitj  eoatrol  ^^i  Hied  daciag  all  of 
mt  flighta*  aad  1 like  It  very  laeeh.  There  «ere  tiaea* 
however*  whea  iook-oa  waa  ^ot  effected  dee  to  iateraal 

diatarbeucvi  in  the  airosifi* 

Ks  I feel  that  if  we  had  bad  this  e<iKipaeat  previously 
our  kill  ratio  to  the  probable  kill  aad  dawaged  als- 
eraft  would  be  upped  coasiderably  because  of  wore 
paaob  which  this  equipmat  carries  over  the  preeeat 
equlpwoat  bow  used.  Because  of  the  peculiarities  of 
Jet  warfare  aad  the  high  speeds  lavolved*  we  west  take 
edvsategc  Isssdlately  asd  iastaatly  of  aay  firieg 
portualty  afforded  us.  That  firlag  opportualty 
■ust  be  exploited  iawMdlately  with  wore  auaeb.  X 
thluk  this  eqalpMBt  gives  vs  that  added  puaeh.  That 
is  why  I would  like  to  see  the  agai|Misat  further  researched 
aad  developed  aad  out  la  our  future  day  fighter  aircraft. 
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GON  VAL  PE.Or  SDMMABy  mOBS 


PASS  I * Gtiscal  Pilot  Baekgrottfld 

A.  2 May  1953 

B.  Lt,  Col.  Ooaald  L.  Eodtaald 

C«  Data  of  Pilot  Batiagt  31  Aagatt  1943 
D,  Total  Flyiag  Tinot  4036  hoari 
£•  Total  FightOE  TIms  1400  hoata 
F.  Coiibat  hoaet  i^eld  i>ie  XI » 21  faooES 
6.  Coabat  koact  Kocoat  43  hones  - 27  nisaloaa 
H»  Clalas: 

1.  Kosld  Mar  Ils  S Jnaks,  12  - 13  eaileoad  eacs  aad 
aataaroas  aati-alretaft  laitallatioas.  Flghtet- 
boaboE  type  aitsloas. 

2.  KoEoon  TheatoEt  One  llig»15  pEobably  dastsoyed. 

X*  Gunnery  Offioar  since  1943  and  ataorar  aad  araaaaat  offiear 
foe  the  past  14  yeaes. 

PAK*  II  - Gun  Val  Coebat  Expaeiaaoe 

A.  Total  Miaiionss  IG 

B.  Nuabae  cf  Engagaaientss  8 

Cm  Nuabee  of  Firing  pasaaa  on  anaay  aieeraftt  0 
0*  Clalas ) 0 
PART  III  > Pilot's  Coaaents 

A.  Thaee  appears  to  bo  a alight  penalty  la  paeforaanee  on  tba 
Gun  Val  aircraft,  noticeable  only  daova  40,000  fast.  I 
have  not  flown  the  caliber  ,50  installation  idth  tba  straight 
leading  edge;  however,  this  Installation  does  appear  froa 
cooparison  on  sdssions  to  have  a ceiling  slightly  leas  than 
the  caliber  .50  equipped  F-86F  with  straight  leading  edge. 
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Thtc0  is  a dcflalta  daoelasatloa  oa  this  aipoeaft  dneiag 
giia  flrtt  aad  It  appears  to  tbe  pilot  to  be  la  excess  of 
the  uonaal  F-66  with  tbe  caliber  .SO  iastalletioa.  It  is 
aot  aotieeable  dsciag  short  barsts,  bat  for  a barst  loager 
thaa  oae  soeoad  it  is  very  aotieeable  aad  especially  if 
fired  ia  forsatioa  with  aaother  aircraft  flyiag  lisa 
abreast. 

B.  la  my  opiaioa  Si  seceads  of  fire  is  adeqaate  for  the  type 
of  alasioB  beiag  floea  ia.  Alley**  at  tbe  preseat  tine. 
HoMever«  it  does  aot  leave  aai'  eashioa  to  take  care  of  tbe 
aaenpeeted.  Thereforot  I maid  call  this  aasatisfaetoty 
for  a prodactloe  lastallatioa.  X maid  highly  rocaaeead 
a ■ialMsi  of  6 aeoeads  of  fire  for  a prodaetioa  iastallo-> 
ties.  If  m mre  la  a poaitloa  ia  ooabat  la  this  thaater 
ehere  m had  to  fight  oar  my  hssss  or  the  sdssloas  mre 
each  that  m eoald  eiqpect  mre  eoatacts  «lth  the  eeeeiy* 
the  preseat  Si.  seeoads  maid  be  eatirely  laadeqaato. 

C«  i believe  it  maid  be  desirable  to  have  a tracer  roaad 
maafactared  for  thla  m^ioa;  homver,  X caatloa  that 
a tracer  met  be  ased  ia  aa  latelligeat  aeoaer  aad  aot 
as  a sightiag  aid  ia  other  thaa  evasive  aetioa  type  of 
firiag  or  la  the  eveat  of  fallare  of  the  gita  sight.  If 
the  gaa  sight  is  operatiag  properly  aad  the  target  Is 
aot  flyiag  aa  erratic  path.  X maid  dlsragard  tracer 
asBNUiltloa  aad  rely  eholly  iqpoa  the  sight. 

D.  Belative  to  the  3^  gun  deprossioa  X have  aot  had  the  good 
fortase  to  track  a Hlg  aircraft  with  this  iastallatioB. 

Bemver,  X qaestioa  the  desirability  of  the  3^  gaa  depressioa 
dae  to  the  lahereat  peadaloa  effect  dariag  trackiag  caasiag 
the  pilot  to  almys  nike  a doable  eorrectioa  idiea  aay  cor- 
rectioa  is  sade.  This,  I believe,  sboald  be  fally  iavestigated 
by  the  Air  Proviag  Groaad  Csmsad  aad  Nellis  Air  Force  Base 

to  fiad  a desirable  gaa  depressioa  aagle  if  oae  is  aeeded. 

E,  Based  iq>oa  hits  observed  last  year  oa  a Hig-15  that  X ms 
firiag  oa  aad  coepai:iag  that  with  filw  that  X have  saea 
with  tbe  Gaa  Vel  test,  X woald  say  that  there  is  ao  qaestioa 
as  to  the  iaereased  effectiveaess  of  the  20  mm  lastallatioa 
as  ccapared  with  the  caliber  ,50  hits.  I woald  also  like 
to  polat  out  tbe  effectiveaess  of  tbe  eoeaiy’s  explosive 
roaads  oa  oar  own  aircraft,  whereia  tm  Gaa  Val  aircraft 
have  beea  eoapletely  put  out  of  ewasissioa  for  several 
maths  reqairiag  su^or  repairs.  This  ms  due  to  three 
roaads.  No  defiaitely  aecd  en  explosive  rouad  in  our  arwamat 
lastallatioa. 
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F«  Ib  vjr  opinion,  the  prniant  installntion  of  foue  guns 
is  ndsquntss  lioMvtB,  I wuld  llko  to  cnutlon  that  fawie 
guns  edth  possibly  aose  aawtnitlon  would  not  get  the 
Job  done*  The  Inpocteat  thing  is  to  have  a density 
of  fice  at  the  point  you  desise  to  hit  the  target  end 
not  haue  less  rounds  for  a longer  tine.  The  tiae  on 
target  is  so  short  that  it  is  iaperative  to  get  the 
aaxiaua  aaonnt  of  renads  out  there  for  a given  tiae. 

X do  not  desire  a seleetor  switch  in  the  font  gun  in- 
stallation. I would  also  like  to  add  that  it  is  desir- 
able to  have  the  wiaianei  of  four  guns  due  to  the  fact 
that  future  requ^rcaents  aay  cause  us  to  have  to  shoot 
does  soaething  besides  a lighter  type  aircraft,  and  X 
believe  a boaber  will  require  you  to  have  aore  guns  in 
the  lastellatioa. 

6.  Kith  ey  short  experience  flying  the  Gun  Val  aircraft, 

X do  believe  that  it  is  secessa  ry  to  sltor  tsotiss 
slightly  because  of  the  agBas;sat  iastallatioa.  la 
fact,  I believe  that  firing  at  longer  raages  can  be 
depended  on  in  the  future  if  we  use  this  gun,  thereby 
asking  the  tactics  a little  bit  easier.  However, 
alteration  in  taotica  aa  far  as  axpeaded  brass  is 
aecaaaary. 

H.  X do  BOt  like  the  reage  Uniter  on  the  eight  aad  have 
BOt  beea  using  it  dne  to  the  fact  thst  I would  tike 
advtntag#  of  sn  aircraft  at  a longer  rnnge  then  is 
possible  with  the  tenge  Uniter  inntnlletiono  X find 
that  the  enging  button  takes  cere  of  ell  nbnorael  ac- 
tions of  the  sight  sad  is  all  that  is  aeeestary,  Adeqnate 
tcslnlng  would  wake  the  runge  Uniter  unnecessary.  X 

do,  however,  fisd  the  la-rnngo  indicator  portion  of  the 
range  Uniter  a desirable  feature  aad  wonld  like  to  see 
it  OB  all  future  installations. 

I.  The  sight  reticle  oaaera  iastallatlos  with  the  Zoomr  leas 
erector  heeds  soeas  to  be  a very  satisfactory  installation, 
and  I «wuld  strongly  suggest  production  for  all  fighter 
aircraft.  I do  not  find  that  it  <d>scures  auy  visibility 
during  oonbat}  in  fact,  I have  never  noticed  it  at  that 
tiae. 

J.  Until  such  tiae  av  the  cedar  can  be  ground  adjusted  to 

a value  which  will  hold  for  all  altitudes  and  atmospheric 
conditions,  I strongly  suggest  that  the  lock-on  sensitivity 
control  be  installed  in  all  aircraft  with  the  G-30  radar 

set. 


I 
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In  addiction  i^o  the  above,  I woiild  strongly  snggast  that 
the  Air  Force  eabark  on  a program  to  deteuslae  the  exact 
eaates  and  reasons  for  compressor  stall  daring  gun  fire 
on  this  installation.  This  it  important  for  all  fntnre 
iastallations. 

In  tanmary,  I mould  reeoaasead  that  futare  fighter  installa- 
tions go  to  20  mm  type  of  armament  to  more  effoetively 
accomplish  the  Job  cut  ont  for  the  fighter  aircraft.  This 
recomwttdatioa  includes  morfc  against  possible  bosbers, 
other  fighters  and  alr-to-groaad  work.  I believe  la 
going  to  the  20  am  installations  me  caa  jastify  largo 
oxpondltaro  to  build  aircraft  to  do  a Job  that  thoy  mttt 
origlaally  dasigaod  for,  that  is,  shoot  doma  nthtr  air- 
craft. 
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G194  VAL  PILOT  StiWARy  REPOKT 


PAST  1 - Getsecal  Pilot  Baekoround 

A.  29  Aptil  1953 

B.  Lt.  Col.  Claytoa  L«  Potacaoa 

C.  Data  of  Pilot  Batiagt  16  Auguat  1941 

D.  Total  Plyiag  Tiiaet  2660  koura 

E.  Total  Figlitoc  Tinet  2200  hoota  of  ahieh  1050  are  jet  boart. 

P.  Coobat  hoars  Horld  Mar  IZ:  514  hours.  This  iaeliided  air- 
to-grouad  work,  couater  air  aork  aad  escort. 

G.  Coabat  hours  Korea:  Appsosisatoly  60  hssrs 

1.  Fighter  Boobert  None 

2.  Couater  Air:  Approxiaately  60  hours 

H.  Claiast 

1.  Harld  Mar  IZt  2 daawged 

2.  Koreaa  Theater:  1 daaaged 

I.  Noae 

PAST  II  - Gun  Val  Coobat  E^qierieaee 

A.  Nunber  of  lalssions:  40 

B.  Nuober  of  engageoents:  25 

C.  Nuaber  of  firing  passes  on  Eneny  aircraft:  5 
0.  Claims:  1 damaged  MIG 

PAKI  m - Pi  let*  8 Couaents 

A.  I feel  there  is  no  great  appreciable  difference  in  clinb, 
speed,  maneuverability  of  Gun  Val  aircraft  in  comparison 
to  F«^F  aircraft  equipped  with  .50  caliber  guns  up  to 
approximately  42,000  feet.  Above  that  altitude,  I do  feel 
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thai  the  Gun  Val  aircraft  are  alightly  inferior  when 
eoofiared  to  the  regular  ,50  caliber  equipped  F«^F 
aircraft.  There  appears  to  be  a decrease  in  the  absolute 
ceiling  of  the  Gun  Val  aircraft,  a slight  decrease  la 
Kaxisiua  speed  and  a greater  deceleration  la  speed  «^ea 
attcag>tiag  6 turds  at  these  altitudes.  There  appears 
to  be  a greater  deceleration  in  the  aircraft  during  the 
period  of  firing  the  f-160  guns,  especially  «hen  firing 
over  a long  period  of  tiee.  Very  short  bursts  did  not 
decrease  the  speed  of  the  aircraft  as  far  as  1 knew, 
any  acre  than  a short  burst  ehes  firiug  the  ,50  caliber 
equipped  aircraft;  hoHever,  the  greater  difference  ia 
noted  Nhen  firing  long  bursts. 

B.  7 feel  that  the  present  seconds  of  fire  of  the  Gnn 
Val  aircraft  is  inadeqnate  and  would  like  to  see  at 
least  6 to  6 seconds  length  of  fire  for  fatare  iaitalla'* 
tioas. 

C.  Bacause  of  certain  errors  in  the  sights  that  we  have 
is  operation  at  the  preseat  tiee,  I fuel  that  traears 
are  desirable.  Tracers  would  be  very  desirable  ia 

ease  of  a failure  of  the  sight,  or  at  tines  whea  aeearato 
tracking  is  iapossible, 

D.  The  basic  ideas  of  the  3°  aost  down  gun  dapransioa  type 
of  hamoaisation  appears  to  be  sound,  I have  done  a 
little  air-to-air  tracking  with  this  type  of  hanoaisa- 
tloB  and  it  appears  to  no  as  good,  sad  ia  sona  cases, 
better  then  the  present  type  hnmonisatiou  used  in  this 
Group,  In  the  air-to-ground  woric  that  I have  done  with  * 

Gun  Val  aircraft  and  this  type  hamonisatioa,  I fael 

that  it  is  superior  over  the  present  type  of  hamoaisatioa 
used  in  the  Group.  It  appeared  that  I was  able  to  heap 
the  sight  on  the  target  for  a longer  period  of  tine,  eoa- 
nequeatly  allowing  ne  to  put  a loagar  burst  into  tba  targat. 
It  also  appeared  that  I was  able  to  approach  the  target  at 
a better  angle.  1 definitely  feel  that, this  type  haBBonina- 
tion  warrants  future  stwty,  particularly  for  air-tingrouBd 
work. 

E.  Although  I have  only  danaged  one  aircraft,  I have  observed 
hits  nsde  by  the  20  mb  oa  other  aircraft  and  have  observed 
bits  nude  oa  ground  targets.  Fron  the  results  I have  seea, 

I feel  that  the  temlnal  effectiveness  of  the  20  an  as  eo»- 
pared  with  the  .50  caliber  is  aueh  greeter.  In  addition, 
the  fact  that  HE  saauoitioa  can  be  used  ia  the  20  mb  gun 
Bakes  this  iustallstion  auch  nora  desirable  than  the  .30 
caliber  gun. 
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P,  I fwl  that  the  preteat  iostullatisii  of  four  guns  is  adequate 
aad  would  not  lilse  to  sm  t^ms  than  this  nuabec  because  it 
would  reduce  the  hit  probability  in  firing  ut  targets.  Howewer, 

1 feel  that  the  idea  of  the  selector  switch  is  desirables  On 
ooeasioas  there  eould  be  tergets  whieb  would-  require  a fewer 
Butaber  of  guaa  or  on  extreaa  long  range  firing  where  the 
probebillty  of  hits  would  bo  swall.  I do  not  thiak  that  wo 
would  aaorifiee  aaythinn  la  the  alretaft  or  guns  by  puttlag 
is  a twoHsay  aeleetor  switch* 

6*  I do  not  think  the  shorter  tiae  of  flight,  the  IE  aanunitlon* 
higher  eyolie  rate  or  diteharglag  speat  easaa*  aircraft  daeelera- 
tion  at  tins  of  fire,  or  tba  3”  dapraaaion  of  the  guns  will 
alter  the  taetios  aow  used  by  P-46F's  to  any  great  degrea* 
however*  X wight  aay  the  present  length  of  fire*  and  perhaps 
the  future  six  or  eight  seconds  would  alter  the  taoties 
•lightly*  only  In  the  foot  that  the  pilot  would  have  to  use 
greater  disesetiee  in  choosing  his  tiss  of  fires  Per  is- 
stsuiee*  the  pilot  would  have  to  be  a little  oocei  careful 
in  sprayiag  the  area  sad  shoetiag  at  extraaa  long  raages  or 
at  iwpossibie  aagles*  la  the  present  installation  of 
oalibtr  with  the  length  of  fire  being  15  seconds  he  caa  afford 
to  waste  a little  wore  anwunitioa*  However*  in  the  present 
lastallatioa  and  perhaps  in  the  future  of  the  20  an*  the  pilot 
will  hove  to  ute  a little  wore  diaeretioa  in  expending  his 
awwuaitlon* 

R*  X feel  that  the  range  liwiter  is  a desirable  feature  oa  those 
aircraft  and  particularly  feel  that  the  In-range  indicator 
portion  of  ^e  range  liwiter  is  desirable*  aot  only  for  ex- 
parleaood  pilots*  but  especially  for  new  pilots* 

X*  I have  not  experienced  too  wueh  difficulty  is  tracking  with 
the  Gun  Val  enwera  Installation  on  the  aight*  ospeoially 
since  tke  sore  recent  Zoo  ass  type  installation  has  been  in- 
stalled However*  X would  like  to  add  this  points  Anything 
that  restricts  the  view  of  a pilot  in  any  way  is  undosicabla* 
and  X thiak  continued  research  should  be  made  to  develop  a 
•nailer  sight  cawera  bead  for  this  installation*  X think 
the  sight  reticle  cawera  installation  is  highly  desi>:able 
in  training  n>3w  pilots*  and  also  In  use  in  a cowbat  area 
la  order  to  point  out  olstakea  of  the  pilot  in  tracking 
and  in  chacking  the  barwoaization  of  the  ludividual  air- 
craft* 

J*  X have  used  the  lock-on  sensitivity  control  at  least  three 


Appendix  J - Page  40 
Inclosure  ^2  - Page  34 
210 


tines  duxiny  the  pexiod  of  flyiny  Gun  Val  eixoxeft  aod  feel 
that  until  the  sighting  systosi  is  fool  pxoof,  ibis  should  be 
installed  on  future  aixexaft,  because  it  is  the  only  Method 
the  pilot  has  in  attCMpting  to  correct  a systoia  Mlfunctlon« 
ing  in  the  air*  In  present  types  of  installations,  this 
loek«on  jiensitivity  control  can  be  done  only  on  the  ground, 

Ko  I Moald  like  to  eake  sene  additional  reoarks  about  the  eir- 
tOi^round  possibility  of  this  installation*  X.n  the  3 Missions 
thnt  1 have  flom  in  air-to-ground  nork,  the  3^  nose  doim 
depression  harsonisalios  eethod,  I felte  ms  very  desirable. 
The  results  of  the  striking  power  of  this  weapon  surprised 
■e,  espeeislly  the  n£  sound  «hioh,  lAon  firod  on  a trael^ 
wero  extxewely  effoctive,  la  nind,  them  is  no  ooaparisoa 
between  the  Ak*!  or  IE  round  of  the  20  aw  as  to  tha  regular 
,S0  ealiber  installation  in  texainal  effeetiveaess  fox  air- 
ground  works  The  danage  dona  by  the  20  mm  iastallation  is 
far  superior.  It  is  opiaion  that  the  20  mb  guns  now 
installed  in  the  Gun  Val  aircraft  are  eery  desirable  ia 
futare  fighter  aircraft.  The  shorter  tias  of  flight,  tha 
IE  round,  and  the  higher  cyclic  rate  am  a great  i^ixoew- 
went  over  the  .30  caliber  installation.  The  greater  hitting 
power  obtained  froa  the  20  aw  gnns  should  i^trove  the  kill 
ratio  new  obtained  by  the  .50  ealiber  iastallation.  BMever, 
as  Meatioaad  before,  we  should  have  a loager  mta  of  fim, 
at  least  6 to  0 seeaads,  and  we  wust  eliaiaate  the  cease 
of  the  eo^itessor  stall  whieh  we  now  experience  ia  oar 
presently  equipped  20  mh  aircraft. 
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GUM  VAL  PXL01'  SOHiiAKY  REPORT 
PARI'  X - Ckmeiral  Pilot  Bocltgcound 
A*  22  April  1953. 
e.  Major  Jack  E,  Uaaa. 

C.  Date  of  Pilot  Ratings  Uaroh  1944* 

D«  Total  Flying  Tinet  1900  boura. 

Ee  Total  Fighter  Titae:  1500  hours. 

F.  Coobat  hours  during  World  War  II:  140  hours. 

1.  Type  Missions:  Fighter-Bonber  Interdietioa,  escort  tiitb 
sons  8ir-»to«aic  eoobat. 

G.  Coobat  hours  Korea: 

1.  No  figfater-bosber  oissloas. 

2.  115  Fighter-Interceptor  oissioos  for  a total  of  190 
combat  hours. 

H.  Claims: 

1.  World  War  IX:  One  109  destroyed.  One  FW-190  probably 
destroyed. 

2.  Korean  Theater:  Two  Hig-15*s  destroyed;  7 Hlg-I5's 
damaged, 

I.  Experience  as  an  armament  officer  368  Fighter  Group  during 
World  War  II:  5 months. 

PART  II  - Gun  Val  Coiri)at  Experience 

A.  Total  Missions:  12 

B.  Nuid>er  of  Engagements:  3 

C.  Number  of  Firing  Passes  on  Eneit^  Aircraft:  1 

D.  Claims:  0 

PAW  III  - Pilot's  Comments 

A.  I do  not  believe  that  there  is  much  of  a penalty  paid  in 
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perfoctnance  in  i>un  Vai  aircraft  as  compared  with  the  norfflal 
r*^6  with  the  *50  caliber  installation;  however*  there  is 
one  slight  penalty  paid  and  that  is  the  deceleration  during 
gun  firing.  It  slows  the  aircraft  down  considerably  compared 
with  the  *50  caliber  gun  firing.  It  is  not  too  great  a penalty 
in  lay  estimation.  The  only  other  penalty  would  be  the  possi- 
bility of  a compressor  stall  at  altitude  firing  all  four  guns; 
however*  If  every  pilot  had  adequate  knowledge  of  this  condi- 
tion* X think  it  could  easily  be  remedied  to  a certain  extent 
in  recovering  from  the  stall  by  knowing  the  things  to  do  prior 
to  firing  all  four  guns. 

B.  I do  not  feel  that  4'i  seconds  is  adequate  for  firing  from  any 
Jet  type  aircraft  at  the  altitudes  we  are  presently  flying. 

I would  like  to  see  the  length  of  fire  increased  to  approxi- 
mately 6 seconds.  This  would  give  a little  longer  duration 
and  possibly  make  a few  more  definite  kills;  however*  if  the 
enemy  aircraft  was  hit  by  6 or  7 rounds  of  this  type  of  ammuni- 
tion* I am  sure  the  aircraft  would  not  reach  its  home  base. 

C«  X do  not  feel  tracers  are  absolutely  necessary*  but  until  such 
time  as  they  can  develop  a fool  proof  sight  that  you  can  always 
depend  on  to  function  properly*  I do  believe  that  tracers  are 
a necessity. 

0.  The  3^  depression  of  guns  is  desirable  as  far  as  1 an  concerned 
due  to  the  fact  it  will  get  you  above  the  Jet  wash  of  the  air- 
cvai't  you  are  pursuing  in  order  to  get  your  sight  on  the  air- 
craft, to  keep  the  aircraft  more  stable,  and  to  make  your  gun 
firing  more  accurate.  I only  fired  on  one  llig  with  the  Gun 
Val  aircraft*  but  1 have  observed  other  people's  hits  on  film, 
and  there  is  no  doubt  in  my  mind  that  the  20  mm  installation 
is  more  desirable  than  the  .30  caliber  installation,  but  until 
such  time  that  they  can  increase  the  length  of  fire  to  a few 
seconds  more  the  .50  caliber  gives  you  a chance  to  fire  more 
bursts  and  stay  in  there  Just  a little  longer.  The  .50  caliber 
is  more  desirable  at  high  altitudes*  45,000  up  to  50*000  feet 
where  a lot  of  our  encounters  are  taking  place  at  the  present 
time. 

E.  No  comment. 

F.  In  my  opinion  the  present  installation  of  four  guns  is  adequate, 
and  no  attempt  should  be  made  to  decrease  this  nun^er.  If  an 
aircraft  could  be  built  that  could  accelerate  in  comparison  to 
the  type  airplane  we  are  flying  against  now,  and  of  course  in- 
crease the  length  of  fire*  this  installation  would  be  the  answer. 
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1 do  not  believe  thecc;  1$  a need  fat  a selector  switch  in 
the  aircraft  to  fire  either  2 guns  or  4 guns.  When  you  are 
in  firing  range  of  an  eneny  aircraft,  and  you  know  the  coe- 
ditions  that  exist  when  firing  all  guns  at  high  altitudes, 
and  you  know  that  the  possibilities  of  eoapressor  stall  are 
right  there,  1 believe  anybody  who  finds  h^aself  in  that 
position  will  not  hesitate  to  try  to  get  in  range,  throttle 
back  and  take  a burst  of  all  four  guns,  hoping  to  elioinate 
the  eoaipressor  stall.  If  in  the  event  he  doea  not  ellninate 
the  eoapressor  stall,  he  can  insnediately  break  off  and  head 
down  and  try  to  get  eld  of  the  stall. 

G.  I do  not  believe  that  this  Idstallation  altera  the  tactics 
from  the  nomal  F-86  tactics.  You  will  do  the  saaw  maneuvers 
with  this  installation  installed  without  any  variation  at 
all. 

H.  The  range  liaiter  stabilizes  the  sight  at  long  range,  end  I 
find  it  very  desirable  in  this  aircraft.  Also,  the  in-range 
indicator  portion  of  the  range  liaiter  is  indeed  e desirable 
feature. 

I.  1 particularly  like  the  reticle  camera  installation  especially 
since  the  adapter  head  has  been  modified.  It  does  not  restrict 
txf  vision,  and  I would  like  to  see  it  installed  in  all  air- 
craft primarily  for  better  evaluation  of  coebat  film* 

J.  On  a few  occasions  the  lock-on  sensitivity  control  had  to 
be  adjusted  for  altitude  changes  and  atmospheric  conditions, 

K.  Hy  coonents  on  the  desirability  of  the  20  am  in  future  fighter 
installations  is  very  much  the  same  as  those  of  the  other 
pilots  because  of  the  type  aircraft  against  which  we  are  now 
flying  in  coobat.  lliere  is  no  doubt  in  ay  mind  that  one  20 
mm  hit  is  equal  to  about  5 or  6 hits  of  .50  caliber,  f have 
seen  some  of  our  aircraft  come  back  that  had  been  hit  by  the 
Mig-15*s  37  m and  23  nm,  and  considerable  damage  was  done  to 
the  aircraft.  I also  think  it  was  a good  thing  when  they  de- 
cided to  make  the  change  for  this  test  so  that  in  the  future 
if  you  are  to  encounter  the  large  type  bomber  aircraft,  the 
fiftiea  would  not  do  the  danage  that  the  twenties  will.  The 
20* s would  definitely  give  you  a kill  potential  where  the 

,50  would  only  knock  out  an  engine  or  dansage  the  aircraft 
slightly.  I would  definitely  like  to  see  the  20  ram  improved 
and  put  into  future  type  fighter  aircraft. 
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60N  VM.  PXLO?  SEMSMBY  REP08T 


PMT  I « Gesesal  Pilot  Soobjirouad 
A«  2d  April  1953 
Bm  Capteia  David  T«  Davidsoa 

C,  Date  ef  Pilot  Batia^i  23  Sajr  1944 

D,  Total  Flyiog  Tinti  3810  heart 

E.  Total  Fighter  Tlaat  2030  heart 

F.  Coidiat  heart  Nhrld  Nhr  lit  200  heart  of  fighter  tiw*  I 
flew  44  ■ittioat.  aettly  oteort  ■ItaioBte  in  F-51  type  al»- 

eraft« 

6.  Cowbat  heart  ia  Koreas  120  heart*  all  eoaater  air* 

H.  Claiati 

1*  Wtrld  Nar  XIi  Noae 

2«  Koteta  Theaters  1 Mig-15  dettrojed  aad  oae  lig»15 
dawagedo 

X«  I have  beta  aa  engiaeeriag  offieer  aad  fighter  goaaery  iattri 
at  Nallit  Air  Force  Bate*  Kevada* 

PAST  XI  « Goa  Val  Coabat  Esqieriaaoe 

A«  Nowbet  of  Mittioats  4 

B*  Naober  of  Eagagtaeatts  2 

C«  Noaber  of  Firiag  Pattea  on  Eatay  Airerafts  0 

0*  ClaiHtt  0 

PAST  XIX  - Pilot*a  CoasMott 

A«  I feel  that  the  added  weight  of  thit  particular  iottallatior 
la  the  F-86  bat  aowe  effect  oo  the  uaneuverability  aad  the 
rate  of  cliob  of  the  airplaae.  I flew  it  with  a flight  of 
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aomal  P«€i6*8,  and  it  iMMd  ac  tteougb  tbeu!  was  a slight 
diffa)taaea  ia  tha  pacfeEcwnea  of  the  alxplaae.  I do  tbiak 
it  affeete  the  airoeoft  ia  that  naaar*  The  oal|r  othee 
thiag  I have  agaiast  the  installatioa  is  the  eo^pressoc 
stall  ebaractecistie  that  is  isdoced  st  high  altitudes. 

Xft  opiaioa«  the  pzeseat  aeeonds  of  fire  is  aot  adeopete. 
X petsoaally  thiak  7 to  10  seeoads  of  fire  would  be  sore 
adiNiaate  aed  would  do  a better  Job. 

X tbiak  traeets  or  soae  aethod  of  giviag  the  pilot  som 
isdioatios  of  whose  ho  is  ahootiag  is  highly  dosir^le 
for  eoobat  airplaaes.  It  the  sight  goes  oat  or  is  aot 
coa|>utiBg  properlyt  you  have  ao  way  of  kaowiag  idiere  yoa 
are  shootiag  aad  with  the  liwited  saouai  of  fire  it  would 
be  desirable  to  have  soon  wethod  of  either  the  traeere  os 
the  beeswax  oa  the  awwaaitioa  to  give  you  aa  iadieatioa 
of  where  you  are  shootiag.  X do  aot  kaow  the  feasibility 
of  puttiag  tsaears  ia.  bat  7 do  advoeate  soa»  wethod  of 
giviag  the  pilot  soae  iadieatioa  of  where  his  ballets  ate 
goiag. 

As  far  as  the  3®  dapeessiou  of  the  guas  is  eoaeeraed.  X 
thiak  it  is  very  desirable.  1 do  aot  kaow  if  3^  is  the 
eosraet  aaoaat  or  aot|  waybe  2®  would  be  better.  X do 
feel  that  you  have  a greater  aeearaey  with  the  guas 
depressed.  The  wore  aearly  the  guas  approach  the  flight 
path  of  the  alrplaae  the  less  guaaery  error  yon  have, 
vsad  thorefere  you  have  greater  aeouraey  with  the  gnus 
depressed  although  you  can't  eowpeasate  for  all  ehangos 
of  altitude  and  air  speed.  I think  having  the  gaas 
depressed  is  a better  iastnllation  than  having  thaw 
wouated  parallel  to  the  longitudinal  axis  of  the  aircraft. 

T do  got  think  there  is  eny  question  about  the  effeetive=^ 

ness  of  the  20  ww  or  the  dewage  that  it  doea.  It  certainly 
has  greater  dastructiva  power  than  the  .50  caliber,  and 
the  greater  destructive  power  you  have  the  wore  chances 
you  buve  of  getting  o kill. 

In  ay  lopinion.  the  preiont  4 gun  sot  up  is  adaquato.  and 
it  is  the  proper  nuaber.  I think  the  gun  selector  switch 
is  highly  desirable.  Aa  far  as  fighter  versus  fighter 
cowbut  is  concerned,  I think  2 guns  would  be  adequate, 
however,  against  bo^er,  four  guns  would  certainly  be 
desirable.  I think  you  can  also  use  your  selector  switch 
to  increase  your  tioo  of  fire  by  shooting  two  guns  ot  a 
time  when  you  are  shooting  against  a fighter. 
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G.  I do  aot  thiak  this  isstoilotioa  app««€iabljr  afftMto  th« 
tactics  Hsod  la  staadard  F-86*s»  aad  the  oaly  tactics  that 
it  coaid  ohaaga  would  be  et  high  altitude  fielag  tad  eoi»> 
pressot  stalls  that  we  eaeouatac, 

H.  The  eaage  lisaiter  Idea  ig  fiaa*  aad  it  is  a desirable  feature 
la  ell  fighter  type  airpltiaes  aad  eaa  be  used  to  great 
advaatage.  However,  1 have  aot  fired  eoough  with  the  A*d 
sight  to  becose  aeeustssed  to  the  ia-raage  iadicator  of 

that  sight.  I thiak  the  oao  oa  the  A-1  with  the  retlole 
disappeasisg  is  a better  feature  thaa  the  bliahlag  ea 
the  A*4. 

I.  As  far  as  the  sight  reticle  oaaera  lastallatioa  la  eoueeraed, 
1 fiad  it  difficult  as  far  as  tracking  aad  lookiag  arouad 
the  sight,  but  I suppose  you  get  aocnstiiewd  to  it.  I prefer 
aot  to  have  the  sight  reticle  eaaera  lastallatioa  the  way 

it  is  in  these  aircraft. 

J.  The  look°on  sensitivity  control  is  very  good  as  far  as  I 
an  coaeomad,  and  I think  it  should  be  on  all  the  sights. 

I used  it  OB  alaost  ovary  ssissioa  I flaw. 

K.  1 feal  that  tho  20  m iastallatioa  is  aa  approach  la  the 
right  diraetloB,  aad  X thiak  it  is  what  we  have  beea  awalt- 
iag  for  • loag  tine  as  far  as  fightars  are  eoaeeraed.  The 
guB  daflaitely  has  aa  advaatage  over  the  .SO  caliber  !»• 
atallatioB,  aad  I thiak  with  the  proper  iastallstioa  aad 
raswdyiag  tha  coepreosor  atalls  la  the  P-66  at  high  alti- 
tades,  it  is  a very  desirable  gun.  I do  feel  t/hat  the 
tlwe  of  fire  should  be  increased,  aad  there  should  be 

sow  Method  of  giving  tho  pilot  aa  ladlcatloa  of  idiere 
ho  is  shooting  either  with  trooors  or  beeswsx.  As  fnr 
88  the  T-160  guQ  itself  is  eoncernod,  X foel  thst  it  is 
far  siq>orlor  to  the  .50  caliber. 
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9VM  SlSSfiUty  BEPORT 


PART  1 •*  G^ntral  Pilot  BtQkgrottnd 

A.  23  April  1933 

B.  Major  Potter  L«  S«lth 

C*  Date  of  Pilot  Batiags  6 Jane  1944 

D.  Total  Plying  Tiaot  2500  hours. 

E.  Total  Fighter  Tiaet  485  hours. 

F.  Coabat  hours  Morld  Wir  lit  None. 

6.  Coabat  hours  la  Koraat  100  hours.  All  of  It  in  P-06*s 
In  eouBtar  air  and  escort  alttiont. 

H.  Claint: 

Korean  Theatert  1 Ml;^-15  destroyed. 

PAST  II  - Gun  Val  Coabat  Experience 

A.  Total  Missions  5 

B.  Number  of  Eagageaentss  1 

C.  Nuaber  of  Firing  Pastes  on  Eneay  Aircraft:  0 

D.  Claios:  0 

PAST  III  - Pilot's  Coaaents 

A.  The  perfoiWuinee  of  the  Gun  Val  liiirccaft  is  okay,  except  that 
the  center  of  gravity  seens  to  hove  shifted  slightly  fotaard 
alth  the  Installation  of  the  20  am  aeapoas.  There  is  a slight 
instability  at  certain  speeds  around  .65  to  .92  Mach,  varying 
fsoa  aircraft  to  aircraft  which  Is  probably  an  individual 
characteristic,  but  it  seems  to  be  found  in  all  the  aircraft 
with  this  gun  installation.  The  clinb  on  the  aircraft  Is 
satisfactory  in  that  it  is  done  at  a higher  than  usual  Mach. 

I have  no  criticism  on  the  aircraft  speed,  at  42,000  feet 
and  above,  except  that  it  is  slightly  lower  than  the  .50 
caliber  installation.  The  maneuverability  was  affected 
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SMMwhat  b9«auie  of  the  noae  hoavlnesa.  The  deceleration 
daring  gun  fire  ic  greater  per  unit  tiae»  although  I doubt 
if  the  deceleration  la  any  greater  per  quantity  of  projeetilea 
thrown,  esaaiderlng  the  cyelie  rate  of  fire. 

B.  The  length  of  fire,  in  my  opiaioa,  la  too  abort.  For  preaent 
eoebat  eonditioca  it  aeeoa  aatlafaetory,  but  I beiiere  the 
optiMua  would  give  ua  2 to  3 aeeoada  wore  fire  without  un** 
satiafeotory  aaerificea  in  weight.  I would  think  around 
6^  to  7 aeeoada  of  fire  ought  to  be  aatlafaetory.  For 
atrietly  air-to-air  coebat  tbia  aevea  aeeoada  would  be 
okay,  but  if  we  ace  to  get  into  the  buainesa  of  ahootlaig 
at  boebardMBt  atreraft,  1 belleeo  that  a looger  period 
of  fire  la  indicated  even  for  thia  typo  of  gun. 

G.  i’eraonally.  I would  very  much  like  to  have  tracers,  eapeeially 
at  long  aa  we  have  the  critical  pr(d>leaa  of  aighta  that  so«o* 
tiaet  aalfunetion.  I eapeeially  like  the  traeera  la  the  .50 
ealibor,  and  it  would  also  be  wore  detirable  to  have  traeera 
with  the  20  bsl 

0.  The  3*^  depreasiott  of  the  guaa  is  very  deiirable,  in  ay  opiaioa, 
beeauae  when  ahootlag  tir»to-alr  with  fighter  aircraft  yoa 
fiad  that  you  ride  above  the  Mig*a  Jet  wash. 

E.  I will  have  to  base  ay  Judgoent  of  the  teroiaai  effectiveaesa 
oa  pfaotographa  that  I have  aeea  and  upon  evalaation  sad 
asaossttent  of  fil«  which  has  been  oade  on  alasioaa  wboroia 
Gun  Val  aircraft  have  hit  the  Hig.  la  ay  opiaioa,  the  effect 
of  the  hits  froa  the  20  oa  Inatellatioa  are  aucb  wore  effective 
than  hits  froa  the  .50  caliber. 

F.  As  far  as  the  nuober  of  guns  is  eoncomed,  I believe  that 
four  is  satisfactory  far  fighter-to-fighter  work.  In  high 
speed  boabardwent  intereepta,  I think  we  are  going  to  re- 
quire a greater  volume  of  fire  power,  and  probably  six  guns 
or  perhaps  eight  (depending  on  weight  and  speed  lioltetlons) 
would  be  desirable,  1 think  six  would  be  wbat  is  neodod 
for  tackling  aoaething  like  the  B-47  or  even  the  B-36.  You 
have  got  to  have  oore  rounds  than  this  will  provide  for  such 
a target,  since  the  superiority  of  bori)ardaent  gun  amaoent 
will  make  itself  felt  with  the  advanceoent  of  sighting  systeas 
and  electrical  gunnery  controis.  The  4 gun  installation  is 
adequate  for  fighter^^to-fighter  work,  I do  not  believe  that 
fewer  guns  with  more  ammunUion  would  be  desicabie.  A 
selector  switch  in  a four  gun  installation  Is  desirable  to 

a degree,  if  no  increase  in  weight  is  made. 
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6.  Th«  iit&tsiiatioB  of  20  MB  guns  In  thn  P«d6«  in  sjr  <^iuiOB« 
doui  not  sstOKltlly  alt«e  the  tsotios  requited  to  slioot  doMu 
e i^g.  You  stili  hsve  the  peoblesi  of  closure  - the  problei 
of  geitin,]  into  position  to  fire*  The  only  place  that  you 
have  advantage  is  that  it  takes  less  duration  of  firot  with 
a higher  cyclic  rate  and  a higher  shock  effect  of  each 
individual  round  to  disable  or  destroy  a Nig*  The  equivalent 
daMge  can  be  effected  ia  a Bueh  shorter  tiae.  Therefore* 
from  a standpoint  of  time  it  is  note  advantageous  to  have 
this  installation.  In  tactics  it  conld  «san  that  you  could 
seep  a shot  and  get  out  qnickly  and  still  get  the  sane 
•hock  effect  tad  destructive  effect  with  the  20  nu  installa* 
tiOH* 

H*  As  far  as  the  range  Uniter  is  eoacaraad*  I thiak  this  is 
oaa  of  the  nest  desirable  fMtnres  of  the  sight  ia  that  it 
prasaats  to  you  ■ rtforonco  raago*  1 beiiavo  it  is  a de- 
sirable feature  oa  tbasa  aircraft  as  wall  as  oa  aay  other 
aircraft. 

I.  As  far  aa  the  sight  ratlels  esnera  iat^allatioa  goes  there 
hat  si ways  seeoied  to  bo  sont  difflcalty  ia  attaialng  a 
attfficieat  lateral  visibility.  Za  other  words*  as  loag 
at  you  have  this  reticle  cunora  in  hare  it  Is  goiag  to  be 
btrd  to  novo  your  head  fron  side  to  side  as  fat  as  perhaps 
yoa  would  like  in  higk-unglo-off  skots  or  in  closing  on 
a target  out  of  a dive.  Ia  *y  opinion,  the  Gun  Val  esanra 
installation  on  the  sight  is  very  good*  however,  in  that 
it  has  the  snail  periscope  installatioa  which  takes  up 
such  less  space.  I like  this  developnent  and  the  use  of 
a wide  angle  lens  with  the  periscope  nttaebnent  on  it* 

It  ttkei  up  less  space  la  the  pilot's  vory  United  area 
of  vision. 

The  lock-on  sensitivity  control  was  never  used  by  this 
pilot.  Only  when  I get  too  sensitive  lock-ons  in  clear 
air  would  I ever  reduce  the  sensitivity  of  it.  I be- 
liove  it  is  nost  desirable  to  have  this  adjusted  on 
the  ground* 

K.  I believe  that  the  20  an  installatioa  in  future  fighter 
installations  is  a step  in  the  right  direction.  I do 
not  believe  it  is  the  answer  because  tas  have  got  to  take 
a long  step  ahead  to  neet  first  the  prtd>ie!3  of  future 
fighters  which  we  will  encounter,  and  second,  future 
bosdjardnent  and  ato^  boob  carrying  aircraft  which  we 
will  encounter  in  ti.e  next  10  to  15  years*  It  is  going 
to  take  at  least  2 or  3 years  to  get  this  gun  in  a 
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pt'ddtteiiou  airecaft«  aad  it  uiU  taka  a few  yeaza  to  prove 
Itielf.  MeaBwhiAe,  we  caanot  rest  with  thia  partlcalaz  20 
aw  aad  coos  out  CQ  ^Opt  iw  opinioa.  It  is  a tremeadous 
iupravaoeat  aad  will  probably  be  adequate  uotil  1958 
against  possible  ea«»>y  fighters,  since,  in  ay  opinioti,  wo 
do  not  need  guided  wissllea  la  figbter^to- fighter  work,  I 
think  we  are  going  to  need  sanething  heavier  in  its  strik- 
ing power  per  unit  tins  egainst  boebardHent  aircraft  that 
■ay  take  us  into  the  field  of  rocketry.  It  is  certainly  a 
step  in  the  right  direction,  and  the  cyclic  rate  of  fire 
Bust  be  held  up  no  sat  tee  wiiat  variation  you  have  in  the 
sise  or  caliber  of  the  projectile  being  fired,  I aa  ell 
for  6ua  Val;  I think  it  has  been  a treaendous  success  end 
only  the  probles  of  Instellation  in  the  F-86F  has  kept  it 
froa  being  a ecaplete  sueeese  here.  It  is  to  be  expected 
that  e test  aircraft  is  not  going  to  deliver  the  aaae  per- 
foraanee  as  a production  aircraft,  and  when  this  gun  gas 
probiea  is  solved  in  the  next  installation  of  production 
aircraft  we  are  going  to  have  e real  tep  notch  air  supcri*^ 
ority  fighter  weapon. 
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GUN  VAL  PU.OT  SUNHARY  REPOOT 


tPABT  1 - Geactrii  Pilot  Cackgsound 

A.  22  April  19S3 

B.  Lt.  Colonel  Frank  J.  Keller*  (Assigned  to  61st  Fighter- 
Xntersepior  Group  la  England*  IDY  to  4th  Fighter-Inter- 
eeptor  Group.) 

C.  Date  of  Pilot  Rating:  11  July  1941 
D*  Total  Flying  TIm:  3670  hours 

E.  Total  Fighter  Tine:  1850  hours.  1060  hours  jet  tiaw  with 
appcoxioMtely  500  hours  ia  the  F-66. 

F*  Goabat  hours  during  Morld  Nor  IX:  ISO  hoars  P-36  flying 
boober  escort  and  interdietioi  nissions* 

G.  Korean  Theater: 

1*  No  fighter-bouber. 

2*  40  hours  eoabat  tiee*  counter  air. 

H.  Vforld  Nar  IX  ClaiMt 

1*  23^  aircraft  destroyed. 

2.  2 daaaged* 

X*  Nona* 

PAST  IX  - Gun  Val  Ccabat  Experience 
A*  Total  Missions:  9 

B.  Nuuber  of  Engagesrants:  2 

C.  Nuaber  of  Firing  Passes  on  Eneay  Aircraft:  2 

D.  Claiias:  2 dasiaged. 

PAST  III  - Pilot's  Coinaents 

A.  There  is  apparently  a slight  penalty  in  perforaance  of  Gun 
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Vtl  ■iccsaft  fts  €«Mpared  to  other  f«86*a  with  .50  oeiiber. 
The  eliob  and  ceiling  are  slightly  lower  and  the  daeelera» 
tion  during  gun  fire  is  oMre  noticeable. 

B.  I belietre  that  Kteoads  is  not  adequate  for  the  type  of 
cocsbat  being  experienced  here.  X believe  that  we  fhould 
get  at  least  6 ox  9 seeonds  of  fire  as  a winianaa. 

C.  X believe,  because  of  the  eonplicatlons  of  sighting,  that 
tracers  ere  highly  desirable. 

D.  Although  X have  only  fired  Gun  Val  aircraft  at  two  MXGs  la 
eowbat.  X feel  that  the  3^  depression  of  the  guns  night  be 
undesirable.  I feel  that  the  most  effective  gunnery  ean 
be  aeoonplished  when  the  guns  are  boresighted  as  closely 
to  the  longitudinal  axis  of  the  aircraft  as  possible. 

E.  J*‘jdging  fron  eoodtat  caaera  filn  and  pilots*  cenarks.  it  is 
apparent  to  ae  that  the  20  m installation  as  eowpated  with 
the  .50  caliber  is  wore  effective. 

F.  1 feel  that  the  present  installation  of  four  guns  would  be 
adequate,  aad  X do  feel  that  the  selector  switch  in  the 
four  gun  installation  to  allow  the  pilot  to  fire  two  or 
four  guns  is  desirtble.  This  is  because  of  the  variable 
eoadtat  coaditloas  whloh  fighter  pilots  find  tbeawelves. 
that  is.  range,  altitude,  aaneuvorability  of  the  target, 
etc. 

G.  i do  BOt  belilevo  this  installatioi:  affects  the  tactics 
now  being  used  by  the  standard  F-06. 

H.  I feel  that,  the  range  limiter  which  stabilises  the  sight 

at  long  ranges  is  a desirable  feature.  The  in~rangc)  portion 
of  the  range  limiter  ia  also  a desirable  feature, 

I.  I have  not  noticed  any  difficulty  in  visibility  of  tracking 
with  the  Guu  Vul  reticle  catwea  iuatallution.  I feel  that 
tills  reticle  caoers  la  highly  desirable. 

J.  The  lock-oin  sensitivity  control  was  used  on  test  missions; 
however,  it  was  not  used  in  setnal  eonbat. 

K.  I feel  that  in  future  fighter  installations,  wa  should  have 
a weapon  as  effective  as  the  20  Rtn.  at  least.  If  at  all 
possible  re  should  have  mote  effective  weapons;  this  is  due 
to  the  fact  that  the  future  high  Mach  aircraft  will  be  built 
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Kueli  8t£<m0eK  and  tharsfor*  will  be  Much  harder  to  daawge 
•ad  destroy.  The  eeaparatlve  Ineffeotlvenesa  of  the  .50 
caliber  has  beoa  showa  repeatedly  here  lo  the  Korean  theater. 
Many  hits  on  the  Klg  aircraft  have  been  observed,  but  the 
l!ig  la  ysaay  eases  eeald  still  outelleb  the  P>6&  and  evade 
destruetloB. 
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GUN  PILOT  SiaClARY  SEPOOT 


PANT  X - General  Pilot  Background 

A.  29  April  1953 

B.  Lt.  Colonel  J.  R.  Beet. 

C.  Date  of  Pilot  Rating:  29  Hay  1941 

D.  Total  Flying  TIm:  2300  hourt 

E.  Total  Fighter  Tliae:  Approriaately  600  hours. 

F.  Coabat  hours  in  liiiorld  Iter  lit  Approxiaately  100  hoars 
broken  dotra  as  follows: 

1.  SO  hours  counter  air. 

2.  30  hours  interdiction. 

3.  20  hours  escort. 

G.  Korean  Coebat  Houra:  Approxiaately  40  hours  all  counter 

air. 

H.  Claias: 

1.  Norld  War  lit  One  Zero  destroyed*  one  probably  destroyed. 

2.  Korean  Theater t None. 

X.  None. 

PART  II  - Guii  Val  Coubat  Experience 

A.  Total  Hisfiono:  1 

B.  Nuisber  of  Engageaents:  0 

C.  Nunber  of  Firing  Passes  on  Enfuny  Aircraft:  0 

D.  Clains:  0 

PART  m - Pilot* s Cotnaents 

A.  Regarding  aircraft  perfonuance  1 have  very  little  inforaation 
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on  i&loli  to  bufso  a eoapociioe  botWMa  tho  Gua  V«ll  oiiceitsft 
and  othtr  f<^*a  «a  J hava  only  flom  th«  F*^E  vodel  with 
flats*  Tha  Guia  Val  aircraft  baiag  an  P-66F  with  a straight 
adgad  wing  is  grontiy  superior  in  perfocsumee  at  high  alti- 
tudds* 

Ragardiug  tht  length  of  fire«  X do  not  have  eeioiigh  exparienee 
to  foxw  a definite  oplnioni  however.  I ballava  that  4^  seeoada 
la  leas  than  I would  desire.  However,  the  praaeat  15  seconds 
on  the  .SO  calibers  is  excsiisive.  I would  say  approxleately 
8 seconds  would  be  a gisod  eomproaiise  for  future  instil latioas. 

I would  like  to  see  tracers,  particularly  for  test  firing. 

They  are  vexy  helpful  when  firing  at  a Mig* 

X have  had  no  personal  o)q;>erienee  with  the  3^  depressicw  of 
the  guns}  however,  frow  the  filw  I have  seen  I would  say 
that  there  is  one  undesirable  characteristic  in  that  when 
tracking  is  fma  OtOO  o*ol0tk  ifatce  is  ■ tendency  to  track 
in  a curve  which  brings  you  up  through  the  Jet  wash  of  the 
enesiy  aircraft.  At  high  altitudes  the  resulting  unstable 
condition  wakes  the  probebllity  of  a kill  very  nuch  less. 

I have  BO  axporienee  which  would  be  of  value  in  deteawining 
the  effeotlveuess  of  20  m hits  oowpared  to  the  .50  caliber. 

I do  believe  the  four  guns  are  adequate.  I would  not  like 
to  aee  any  less  than  four.  A slightly  longer  period  of 
fire  would  be  desirable.  I do  not  think  a saleotor  twitch 
to  solaot  two  or  four  guns  is  necessary  except  as  in  the 
present  installation  where  it  is  an  aircraft  factor  rather 
than  a gan  factor. 

Xn  wy  liwited  oxporionco  with  this  installation.  I do  not 
feel  qualified  to  nuJee  eay  coswwnts  regarding  taotiosj  bow*- 
ever,  frow  observationa  fonaed  on  the  experience  of  othera. 

I do  not  believe  the  tactics  are  altered  to  any  great  degree 
by  virtue  of  the  installation  of  the  20  on  gun. 

X find  the  range  limiter  to  be  of  great  value  in  tracking 
and  firing  in  both  the  A-ICH  and  the  A»4  eight.  X find 

the  in^range  indicator  a very  desirable  feature. 

The  sight  reticle  caoera  installation  on  the  Gun  Vul  air- 
craft. I believe,  is  excellent.  The  camera  head  in  the 
windshield  is  hardly  noticeable  at  all  when  working  with 
the  sight. 
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J.  I dild  not  use  tbe  lock-on  sensitivity  control  for  the 
sight, 

K.  As  »n  overall  cosmeet  on  the  Guo  Val  Project,  Z feel 
strongly  that  there  is  a great  future  for  tbe  20  mm 
gun  in  fighter  installations,  Thera  are  Many  disad- 
vantages at  the  present  tinet  however,  Z think  research 
presently  underway  will  overeoa«  those  in  the  future. 


GUN  VAL  PILOT  SlIHARY  REPORr 
PART  I - Geadral  Pilot  Btekground 

A.  23  Apeii  1933 

B.  Captoia  ViacMt  E.  Staejr 

L.  Data  of  Pilot  Ratingt  Juno  1944, 

D«  Total  7imi  19GG  boucs. 

E.  Total  Fightor  Tlaw!  900  houra. 

F.  World  War  II  TiMt  Noao. 

G.  Coabat  Iloura  Koroat 

l«  No  figNtor  b^or  aissiosse 

2.  160  eoabat  hoara* 

H.  Claiaa  for  World  WOr  IZi  Noao. 

Xoroaa  Claiaw: 

I4  I'i  doatroyod. 

2«  I probablo 

3.  5 diiaagod 

I.  None* 

PART  11  - Gun  Val  Coobat  Experience 

A.  Total  Miaaioaai  3 

B.  Naabor  of  Eagagaowntat  1 

C.  Nuobec  of  Firing  Poaaea  on  Eaeaqr  Aircraft:  1 

D.  Claima:  0 

PART  III  - Pilot* a Coouents 

A»  I noticed  very  little  diffocence  in  aircraft  performance 
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the  Gun  Vel  airereft  eocpased  with  the  leadinu  edge 
as  fax  as  eliiBb*  speedt  eeillng  and  awaeuverablllty  is  eoa* 
eexaed.  The  aonaai  P-06F  has  a very  slight  edge  oa  it* 

The  deeeleratioo  ertaile  firing  tUie  gacs  was  setiseable* 

B.  The  length  of  fire  was  adequate  in  most  eases*  but  it  would 
be  wore  desirable  if  there  were  0 to  10  seconds  of  fire* 

C*  Tracers  would  be  very  desirable  e^peoially  at  close  ranges 
and  high  Haeh* 

0,  I like  the  3**  depression  of  the  guns*  It  ke^s  you  out  of 
the  Jet  wash  at  certain  ranges  where  you  could  get  a 
swoother  gun  platfotM  fron  which  to  fire* 

£•  Prow  what  I have  seen  of  the  hits  from  the  Gun  Val  eireraft 

of  the  20  wn  aweuuitioa*  I believe  it  is  very  lethal*  especially 
at  close  ranges*  As  eeapared  to  the  *50  caliber*  the  oaiy 
objection  I have  is  that  thera  are  ao  tracara  aad  the  firing 
tiwe  it  short. 

P«  Tha  awount  of  firs  power  in  this  installation  it  vary 
adequate*  and  if  the  guns  could  be  boreaighted  to  bring 
the  pattern  in  a few  wila  to  have  • wore  eoBeeatrated 
firs  power*  1 think  we  would  have  a very  lethal  laatalla- 
tion*  The  gun  seleotor  s«dtch  In  the  four  gun  iaatalla- 
tioa  is  deais«ble«  but  if  I bad  10  seconda  of  fire  in 
these  gum  I would  not  rant  ■ selector  switch* 

G.  I do  not  believe  any  of  the  ahortoowings  of  tha  Gua  Val 
aircraft  hinder  the  tactics  now  being  swployed  by  standard 
F-06F  aircraft*  Tha  tactics  ia  all  oireunstaneea  wars 
about  the  sawe* 

H*  I found  that  sowe  tiwes  in  close  ranges  the  sight  would 
oaeillato,  and  the  range  liwiter  would  be  a desirable 
feature  if  they  could  take  sowe  of  the  oaclllation  out 
of  the  sight.  The  in-range  indicator  on  the  range  liwiter 
is  a very  good  feature* 

!•  The  sight  reticle  ceeere  iastaliation  did  casse  a little 
difficulty  in  tracking  but  the  new  erector  bead  that  is 
now  installed  eliminates  this  difficulty* 

J.  The  iock-on  sensitivity  control  is  another  desirable  feature 
in  the  fire  control  system*  It  allowed  me  to  stabilise  the 
Kodar  and  control  it  and  to  know  what  its  capabilities  were* 
and  whether  or  not  it  was  in  co-mission* 
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K«  Ob  the  oveseli  pietuee,  t thiok  that  if  they  iMpxove  the 
iMiiBtBt  the  pattern  of  the  20  mb,  the  length  of  fisto  a«d 
get  eld  of  soae  of  the  weight  if  peteibie.  the  20  ae  will 
be  the  aBBvwe  to  future  fighter  iBStallatioBi« 
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om  VAL  PILO?  SUNMARY  SEPOBi: 


Part  I » Geoeral  Pilot  Background 
A»  22  April  1953. 

. B.  Captain  Clyde  A.  Curtin. 

Cs  Date  of  Pilot  Ratingt  12  Deceatiec  1941. 

D.  total  Flying  Titae:  3300  bonrt. 

E.  Total  Fighter  Hourai  2200  houra. 

F.  Coabat  hours  during  iKotld  Mir  lit  15  houta  Interdiction 

nitaions. 

6.  Combat  hours  in  Korea: 

1.  Fighter  -Bomber  - None. 

2.  Counter  Air  - 130  hours  la  85  ■lasions. 

H.  Clainat 

1.  World  War  XX: 

a.  1 Haasp  (sEOuad). 

b.  6 locomotives  and  trains* 

2*  Korean  Theater t 

a,  2 Higs  destroyed* 

b.  3 Wigs  damaged. 

I*  Tno  years  experience  as  instructor  at  Air  Force  gunnery 
squadron. 

PARI  II  - Gun  Val  Combat  Experiences 
A*  Total  Missions:  5 
B.  Number  of  Engagements:  2 

C«  Number  of  Firing  Passes  on  Enemy  Aircraft:  0 
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D.  Cl slug  ? 0 

PAST  lit  - Pilot's  Consoeats 

A.  Gub  Val  aircraft  se««  to  be  heairier  on  take-off  and  olinb 
eharaeteriatica  witb  a corresponding  lost  of  ceiling  and 
aianeuverabllity  at  altitudes.  The  ^celeratioa  during  fir- 
ing is  noticeable  but  is  more  than  off  set  by  the  striking 
force  of  the  fired  projectiles. 

B.  The  length  of  fire  c<u^ineil  with  the  lack  of  tracer  amaunl- 
tion  and  the  evasive  maneuvers  of  the  enemy  aircraft  indicate 
that  a lunger  duration  of  fire  is  desirable.  Mtb  the  large 
nunbec  of  targets  available  in  this  theatert  6 to  10  seconds 
of  fire  would  be  my  tecoomendation. 

C.  With  the  lack  of  reliability  of  the  present  sighting  system 
on  the  P-66  and  the  short  duration  of  fire  with  the  20*s, 
it  is  mandatory  that  tracer  ammunition  be  furnished  with 
this  gunnery  initeliation.  the  wax  coating  on  the  ammuni- 
tion is  of  slight  help  in  assertsining  a desirable  sight 
picture.  This  is  determined  from  the  tighter  burst.  The 
wax  trail I were  not  adequate  as  they  burned  out  at  about 
800  feet. 

0.  The  3^  depression  on  the  guns  is  both  desirable  and  undesir- 
able. It  is  desirable  from  the  point  of  view  that  you  are 
above  the  jet  wash  of  the  other  aircraft,  but  it  is  undesir- 
able from  tbe  point  of  view  of  maintaining  proper  sight 
picture  due  to  over  controlling,  A pendulum  type  oscilla- 
tion is  encountered  on  stteapting  small  corrections.  In 
comparing  this  set  up  with  that  of  an  P-66  with  .50  caliuurs, 

1 believe  that  an  overall  conclusion  would  favor  the  Gun 
Val  inatallatioB. 

E.  When  the  20  mm  hit  with  effective  force,  tbe  results  ere 
very  good,  but  I believe  that  several  aircraft  that  were 
not  destroyed  could  have  been  shot  down  bad  the  aircraft 
been  carrying  a full  load  of  .SO's.  This  is,  of  course, 
based  on  the  length  of  fire  and  the  fact  that  there  were 
no  tracers  on  the  20* s. 

F.  Pour  guns  are  more  than  adequote.  The  selector  switch  for 

2 or  4 guns  was  used  by  the  pilot  on  all  missions  and  I 
feel  that  it  would  be  desirable  on  future  installations. 

6.  Theca  were  no  changes  of  tactics  caused  by  the  Gun  Val  air- 
craft. 
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H.  It  is  Diy  belief  a range  limiter  on  the  A-1  CM  or  the  h~4 
gun  sight  is  of  no  value  and  should  not  be  utili^sed  on 
future  fighter  type  aircraft.  The  A-4  sight  will  give 
proper  coi^utations  at  all  ranges,  lifhen  you  utilize  the 
range  limiter  on  the  A-4,  you  iBnediately  put  in  a booger 
factor.  If  you  fire  u slight  bit  out  of  range,  you  have 
to  estimate  how  high  you  have  to  aim  above  the  Mig.  This, 
of  oourse,  destroys  the  ranging  and  computing  functions 

of  the  A-4  sight. 

I.  No  comment. 

J.  No  comment. 

K.  No  comment. 

L.  I believe  that  future  installation  of  the  20  mm  weapon 

in  fighter  aircraft  ia  dea'rable,  not  particularly  against 
the  Ulg-15  or  other  type  fighters,  but  would  be  mandatory 
if  we  were  fighting  against  bombers.  The  .50  caliber.  1 
believe,  would  be  totally  inadequate  against  bod>er  type 
aircraft;  of  course  the  fifties  are  more  than  adequate 
when  firing  fighter  against  fighter. 
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GUN  VAL  PE.OT  SIMMARY 


PA8T  ! - General  Pilot  Baoksround 

A.  23  April  1953. 

B.  Captain  Houatoa  N.  Tuel. 

C.  Date  of  Pilot  Rating:  Septenber  1944,  Fighter  Pilot  aiaoe 
Hay  1950. 

D.  Total  Flyisg  Titass  3700  bears. 

E.  Total  Fighter  Tine:  1150  hoars  with  approxlnately  1100 
hours  la  Jets. 

F.  World  War  IX  Tiaet  SO  hours  as  aa  artillery  liaisea  pilot. 

G.  Korean  Theater:  130  hoars  in  P-36*s  all  of  ahloh  has  been 

air-to-air  work. 

H.  Claiut 

1.  World  War  II:  None. 

2.  Korean  Theater:  3 Mlg-15  type  aircraft  destroyed  aad 
one  damaged. 

X.  X have  no  ether  experience  than  Just  a plain  fighter  pilot. 
PART  XX  - Gua  Val  Ooabat  Experience. 

A.  Total  Missions:  3 

B.  Nunber  of  Engagesmats:  0 

C.  Nueber  of  firing  passes  Bwde  on  eaoay  aircraft:  0 

D.  Claims:  0 

PARI  III  Pilot* 8 Coonents 

A.  Prom  my  exptrioneo  X cannot  say  if  there  is  a penalty  in 
performance  since  the  only  F-66F  with  the  straight  e^e 
that  I have  flown  has  been  the  Gun  Val  aircraft.  HoMover, 
the  one  thing  that  I did  notice  is  that  there  is  a very 
uoticeabie  deceleration  while  the  guns  are  firing,  much 
more  noticeable  than  the  .50  calibers  in  the  F-^E. 
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B.  X believe  the  4^  seconds  length  o£  fice  is  adequate. 

C.  1 like  the  tracers  lor  test  firiogfi  not  necessarily  though 
for  other  than  test  firing* 

D.  As  lot  the  3^  depression  of  the  guns*  I do  not  really  know 
enough  about  that  to  have  an  opinion  on  it. 

E.  I have  never  seen  a 20  on  hit  on  an  eneay  aircraft;  1 can 
only  guess  that  it  would  be  more  effective  than  the  .50 
caliber.  I recall  at  least  one  ease  where  1 observed  Leverai 
.50  esliber  hits  on  the  aft  section  of  the  MIG,  and  his  per- 
fomanee  did  not  seem  to  be  affected  at  all.  X believe  in 
that  particular  initance  the  20  am  would  have  stopped  this 
particular  MIG. 

F.  On  the  present  Gun  Val  aircraft  X believe  the  gun  installa- 
tion is  adequate,  both  with  respect  to  the  number  of  guns, 
the  ansaunitlon  and  time  of  fire.  I do  not  think  wo  should 
have  lesi  than  4 guns.  The  selector  switeh»  using  2 or  4 
guns,  is  a desirable  feature  on  the  present  iaatallation. 
but  it  might  not  be  on  ad  aircraft  where  we  did  not  have  to 
worry  about  cosipresaor  stalls  at  high  altitudes. 

G.  Flow  ciy  experience  in  Gun  Val  aircraft.  1 do  not  think  the 
tactics  have  besm  altered. 

H.  The  range  limiter,  in  uy  <|xperienee,  has  not  been  necessary; 
in  fact,  it  has  caused  me  « little  tscubie  at  times  when  the 
target  was  beyond  the  maximum  setting  of  the  range  limiter 
with  no  time  to  change  it  during  the  attack* 

I.  The  sight  reticle  camera  did  not  bother  me  at  all.  It  seems 
to  fit  very  well  in  the  aircraft,  and  it  did  not  affect  me 
when  I m&  flying  the  aircraft. 

J.  1 had  no  oceusion  to  use  the  lock-on  sensitivity  control. 

In  practice,  I checked  it  just  to  see  if  the  light  worked, 
but  I do  not  know  how  necessary  it  is. 

K.  In  summary,  I think  the  four  20  am  guns  in  the  F-86  would 
raise  the  kill-damage  ratio  favorably  because  of  the  greater 
striking  power  and  possibly  greater  accuracy  at  long  ranges. 
However,  I think  it  would  be  necessary  to  have  an  installa- 
tion that  will  permit  unrestricted  use  of  the  guns  at  all 
altitudes. 
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GI14  MSL  VILm  SUmSASY  REPORT 


PAIT  X «•  6«ne£n\  PUot  Baelbgtouad 

k,  27  April  i%3. 

B.  Captain  R*  T.  Daway* 

C*  Data  of  Pilot  Rstinflt  7 January  1944. 

D.  Total  Flying  Tine:  2000  hours. 

E.  Total  Fighter  Tlsiat  1300  hours. 

F.  Coabat  Itours  MOrld  Nar  II s 286  hours,  (liorld  iar  II  exparianea 
included  approxiaataly  90  ndssions  of  elusa  support,  diva  boab- 
ing  and  aoout  10  oountar  air  aissioas,  and  tha  rast  Mara  escort 
Missions  of  such  type  as  heavy  boabers  and  light  beabars.  A 
total  of  14B  missions  were  flown  during  Korid  lir  il. 

G.  Coabat  Hourit  Kotaat  Approximately  100  hours.  Counter  air 
approximately  all  tha  tine. 

H.  Claims: 

1.  World  War  II:  Ona  NE109  destroyed.  One  1S2&2  probably 
destroyed. 

2.  Korean  Theater:  Ona  Mig-15  type  aircraft  destroyed;  one 
IUg~l5  probably  destroyed. 

l,  This  pilot  has  had  no  axperlenoe  as  an  ariMMsant  or  a gunnery 
officer;  htwever,  ha  has  bean  able  to  spend  a good  deal  of 
time  practlolng  dive  bombing,  strafing  and  other  taotios  as 
applied  to  fighter  boid>er  work. 

PAST  IX  > Gun  Val  Coabat  Experience 

A.  Total  Missions:  2 

B.  Number  of  Engagements:  0 

C.  Number  of  Firing  Passes  on  Enemy  Aircraft:  0 

D.  Claims:  0 
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PART  XIS  » Pilot's  Cesaents 


A.  le  ay  opinion,  the  Gub  Val  aiireraft  do«s  ouielatt  the  F«86E 
and  1$  alfflost  equal  to  the  leading  edge  *50  cailber  F>^P 
aiiroreft.  At  altitudes  this  aisoraft  is  siovfer  to  tuea  due 
to  the  extea  weight,  and  it  requires  note  attention  from  the 
pilot  to  allow  him  to  maintain  a high  Mach  without  losing 
altitude.  At  low  altitude  I found  the  deeeieration  of  the 
aircraft  during  gun  fire  to  be  greater  than  the  .50  ealiber 
installation  but  is  still  no  detriment  to  the  peeforauuiee  or 
tactics  used  in  the  aircraft. 

B.  As  far  as  the  length  of  fire  in  Gun  Val  aircraft,  I believe 
it  is  adequate  for  the  type  aissioDS  that  I flew. 

C.  The  system  used  here  with  beeswax  on  the  aanunltioa  to  pro> 
vide  nerking  of  the  projectile  path  is,  in  ay  opinion,  better 
then  tracer  ammunition. 

D.  1 am  unshle  to  make  a comment  on  the  3^  depression  of  the 
guns. 

E.  I am  in  favor  of  the  hitting  power  and  range  oif  the  20  aw 
instaiiatioa  over  the  .SO  caliber. 

P.  Xf  the  problem  of  compressor  stall  at  altitude  can  be  re- 
moved end  the  four  guns  can  be  fired  at  all  altltudea,  I 
feel  that  they  would  be  adequete  and  should  fire  altogether. 
In  other  words,  4 guns  fired  all  the  tlaw,  no  switch  over 
ohtnge* 

G.  Tactics  with  the  Gun  Val  aircraft  are  no  different  fren  these 
of  the  standard  P-06  aircraft. 

H.  I did  not  use  the  range  liadter,  when  inatulied,  as  I feel 
that  having  the  electric  caged  position  is  eli  that  is 
aeoeasary.  Vinien  you  are  not  pressing  the  electric  caged 
button,  the  sight  conqiutes  the  proper  amount  of  lead  for 
the  target  that  it  has  locked  on. 

I.  As  the  forward  vision  of  the  F-06F  is  limited  by  many  bars 
and  braces  I,  for  one,  do  not  like  the  sight  reticle  eaa»re. 
It  just  provides  another  hazard  that  you  have  to  look  around. 
Although  I do  feel  that  the  sight  picture  during  firing  is  a 
desirable  feature. 

3,  The  lock-on  sensitivity  control  is  a good  thing  and  should 
be  incorporated  in  all  radar  sights  that  we  have. 
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As  t last  l«t*9  isoce  20  m on  aose  fightes  type 
eiretsli  $a  xeplaee  th^  ,0O  Qeliboe.. 
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GUN  VAL  PILOT  SUJiMRY  REPORT 
PARI  I - Geuesral  Pilot  Baokgsouriu 
A.  i May  19S3. 

B«  Lt.  Colonel  Philip  G.  JoyaU 

C«  Date  of  Pilot  Ratings  13  Oeeeuber  1941. 

D.  Total  Flying  Tine:  3200  hours. 

E«  Total  Fighter  Tine:  2300  houra. 

F.  iforld  War  II  Coobat  Houra:  None. 

G.  Korean  Coobat  Houra: 

1.  No  fighter  boober. 

2.  130  houra  counter  air. 

H.  Claim# t 

1«  Mocld  Nar  11:  None. 

2.  Three  Mig-lS  type  aircraft  daawged. 

I.  None. 

PART  11  - Gun  Val  Coobat  Experience 
A.  Total  llissiona:  One. 

Be  Nuober  of  Engagessents:  None. 

C.  Nuober  of  Firing  Paaeea  on  Enemy  Aircraft:  None. 

D.  Claim#:  None. 

PAST  III  - Pilot* a Gooments 

A.  One  flight  would  not  make  a good  evaluation.  Aircraft 
seemed  to  be  faster  and  more  effective  than  the  F>^E*s 
which  I had  been  flying. 

B.  Although  I have  never  fired  Gun  Val  at  an  enemy  aircraft, 
it  is  a natural  reaction  to  want  more  time  of  fire.  I 
believe  that  the  time  of  fire  of  Gun  Val  should  be  at  least 
half  that  of  the  normal  F<>66. 
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‘m  Uy  dpinles,  based  oa  @j£?i«Eiea8e  with  ^50  ci.libe£  la  {3Qabet« 

Is  that  tsacdEs  will  seKidtc  the  equipiseot  »ueh  moe«  effective. 
Foe  oae  thiag  It  will  stop  a pilot  feoa  wastiag  e«uoitioa 
Mhea  he  has  aiiaed  Ineoreectiy. 

De  I am  not  faailiee  enoiiqh  to  ttsehe  a cogeeent  on  the  3°  depression 
of  the  guns. 

B.  Feom  observing  Gun  camera  film,  I would  say  that  the  Guo  Val 
aamuaitioH  is  at  least  more  effective. 

F.  I believe  the  four  guas  is  adequate  aad  should  aot  be  reduced. 
The  system  should  be  such  that  two  or  four  guns  could  be 
selected. 

G.  ! am  aot  familiar  eaough  with  the  cqulpmeot  to  reader  an 
opinion  aa  for  as  tactics  are  concerned.  X do  not  believe 
the  tnotlca  would  be  altered  with  the  oceeptioa  that  initial 
long  range  burats  designed  to  slow  the  ene^y  aircraft  down 
would  have  to  be  eitmlnated  due  to  the  short  length  of  fir*;. 

H.  1 feel  that  the  range  limiter  is  a desirable  feature  aad  also 
the  in-range  indicator. 

X.  I did  not  fire  at  a target  so  I cannot  personally  state 
whether  there  would  be  any  difficulty  in  tracking  with  the 
sight  reticle  enaers  installation. 

I did  QOt  use  the  lock-on  sensitivity  control  on  ay  mission. 

*<(,  I ■«  in  favor  of  installing  20  mm  in  future  fighter  aircraft 
with  the  following  stipulationt  Longer  tiao  of  fire. 
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Qm  PILOr  SUHMM¥  Hit^'OKT 
TAKT  X -x  C«aei:al  Pilot  BBOkgicomsd 

A.  20  April  1953. 

B.  Captain  William  H«  Cbai%>ion  . 

C.  Date  of  Pilot  Rating:  Decodjec  1944. 

0.  Total  Flying  Tiiae:  3050  hours. 

E.  Total  Fighter  Tine:  1400  hours. 

F. .  CiN^at  Hours  World  War  II:  None. 

G.  Coabat  Hours  Korea:  115  Hourst  counter  air. 

H.  Clains: 

1.  World  War  II:  None. 

2.  Korea:  None. 

1.  Coobat  otew  instructor  at  Nellis  Air  Force  Base  for  2)i  years. 
PAST  II  - Gun  Val  Coabat  Experience 

A.  Total  Missions:  1. 

B«  Nuaber  of  Engageawnts:  0. 

C.  Nuaber  of  Firing  Passes  on  Eneay  Aircraft:  0. 

D.  Clains:  0. 

PAST  111  - Pilot's  CooBunts 

A.  The  flying  characteristics  and  maneuverability  of  the  Gun 
Val  aircraft  were  found  to  be  excellent. 

B.  The  seconds  of  length  of  fire  that  we  now  have  available 
is  believed  adequate  for  this  theater. 

C.  I believe  that  tracers  are  an  advantage  in  any  airborne  co»> 
bat  weapon. 

D.  The  3*^  depression  of  the  guns  is  believed  to  be  very  sound 
and  further  research  should  be  conducted,  especially  for 
fighter  versus  bomber  and  air-to-ground  firing. 
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£.  The  effectiveness  of  this  vseepoa  Is  fee  supevHoi:  to  oar 
pi:e3ent  ,50  oaUber  aad  believed  to  be  as  aoourete. 

r,  I believe  the  pireeent  instellatioa  of  fou£  guas  is  adeqeatec 
Bad  I tfould  not  desire  fewer  guns  with  nose  aassunition,  1 
also  believe  that  the  four  gun  iastellatlou  with  the  seleetor 
switch  to  allow  you  to  fire  2 guns  or  4 guns  Is  highly  de- 
sircble* 

6,  No  coussent. 

Hi  No  eoonent, 

I.  No  eoMsent. 

J. '  No  COWMBt. 

K.  No  conoent* 

L.  No  eosaeat. 


I 

r 

» 

I 


I 
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GUN  eUAft  SOOiftRY  BETOHT 


PART  I Gunecal  Pilot  Baokgrouud 
A.  30  Ajirll  19S3. 

B«  Captain  Peter  J.  Predrlcka. 

C.  Date  of  Pilot  Rating:  23  May  1944. 

De  Total  Plying  Tiise:  1350  boors. 

E.  Total  Fighter  Tia»:  1015  hours* 

F.  Combat  hours  liiorld  Mar  II:  227  bouts  - 67  fighter-boaibei 
laisslODs. 

G.  Combat  hours  Korea: 

1.  Mo  fighter-boariber  adsslons,  ail  fighter-interoeptor  work* 

H.  Claims: 

1*  World  War  II:  None* 

2*  Korean  Theater:  2 ddstroyed. 

PART  IX  - Gun  Val  Combat  C:q>erienoe 
A.  Total  Missions:  1 
6*  Number  of  EngageiaeBts:  0 
Ce  Nuadter  of  Firing  Passes  on  Cnei^y  Aircrafts  0 
0*  Claims:  0 

PART  III  - Pilot's  Comments 

A.  As  for  aircraft  perfonamce  with  the  straight  leading  edge* 
there  appeared  to  be  an  increased  amount  of  maneuverability 
particularly  noticed  at  altitudes*  There  was  no  noticeable 
change  in  climb,  speed  and  celling  although  there  «»s  a 
noticeable  deceleration  when  firing  all  four  guns  when  r«- 
turning  from  the  mission* 
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B«  Theugb  thee*  iKit  only  sesoodii  of  fieing  tine  availebie 
to  tne  pilot*  it  sppe&eed  that  thlc  wai  s luffioieot  aaount, 
ib  fact  seas  than  1 sxpacted*  By  f icing  shoct  bucata  ! bed 
to  aqneete  the  tclggec  appeoxinately  6 oc  7 tines*  and  it 
aeeawd  to  be  a sufficient  aaount  of  firing  tine  available 
to  destroy  an  eneny  aircraft. 

C.  As  for  tracer  amunition*  it  would  probably  help  to  turn  in 
eaesiy  aircraft  in  hot  pursuit}  it  is  actually  not  necessary 
because  the  wax  type  tracer  can  be  easily  seen  under  most 
conditions. 

D.  1 do  not  feel  tborougbly  qualified  to  a:::3wec  as  far  as  the 
3^  depression  of  tbe  guns  due  to  tbe  fact  tbet  X have  been 
unable  to  fire  on  enaaiy  aircraft. 

E.  I also  do  not  feel  qualified  to  oake  any  eoKueats  with 
reference  to  tbe  teminal  effectiveness  of  this  weapon. 

1 have  not  observed  any  hits  with  the  20  nm  installation. 

F.  I an  entirely  satisfied  with  the  present  installation  of 
four  20  nn  cannons.  I would  like  to  see  the  selector  switch 
enabling  the  pilot  to  switch  fron  4 to  2 guns*  and  thecd>y 
fire  and  damage  with  the  possibility  of  slowing  up  an  eneny 
aircraft  without  too  wuob  deceleration.  This  would  give 
the  pilot  the  choice  of  sei acting  the  four  guns  after  clos- 
ing in  for  a kill. 

G.  I an  not  fully  qualified  to  reconnend  any  changes  in  tactics 
used  with  this  type  installation.  Xt  is  felt  that  any  al- 
terations in  the  teoties  now  being  used  by  standard  F-66's 
would  be  very  ninor  and  easy  to  overeoaw. 

H.  Although  I did  not  have  en  opportunity  to  use  tbe  range 
Halter  X found  the  in-range  indicator  to  be  helpful. 

X.  The  sight  reticle  canera  installation  was  a little  annoying 
at  first  but  was  easily  overeoae.  I prefer  this  type  in- 
stallation over  the  nose  type  installation. 

J.  I did  not  use  the  lock-on  sensitivity  control  on  this  mission* 
and  I do  not  consider  myself  fully  qualified  to  comment  on  its 
usefulness. 

K.  As  far  as  tbe  20  mo  Installation  in  future  fighter  aircraft 
is  coaeeraed*  I would  like  to  see  them  adopted,  although 
there  is  less  firing  time.  There  is  a greater  destructive 
power  firing  a shorter  time  on  target  and  a more  positive 
chance  of  a destruction. 
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GUN  VAL  SUUAfiv  REPORT 

PART  I “ 6«necal  Pilot  QaekgcouBd 

A.  26  April  1953. 

B.  Captain  Robtct  A.  Wlndoffnr. 

C.  Date  of  Pilot  Ratlagt  5 DeeeBber  1943. 

D.  Total  Flying  Tiawt  2500  houca. 

E«  Total  Fighter  Tiiaet  1600  hourt. 

F.  Coidiiat  hours  during  Mosld  iks  Hz  12  houre«  aostly  Inter- 
diction NOlk. 

6.  Goa^at  hours  in  Korean  Theater:  165  houra  all  of  uhlcb  are 
coaater  air. 

U.  Clalaa: 

1.  World  War  XX:  None. 

2.  Korean  Theater:  One  Nig-15  deatroyed  and  ond  daaaged. 

X.  X have  been  a gunnery  officer  for  three  yeara  in  AK  and 
alao  three  aontha  here  with  the  336th  Flghter^Xntereeptor 
Squadron  prior  to  becowlng  Operatlona  Officer. 

PART  IX  - Gun  Val  Coobat  Experience 

A.  Total  Mlaaiona:  2 

Be  Nueber  of  Engagesoata:  0 

C.  Nuad)er  of  Firing  Paaaes  on  Eneny  Aircraft:  0 

D.  ClalDs:  0 

PARI  XXI  - Pilot 'a  Coamenta 

A.  First,  there  la  a snail  sacrifice  made  in  the  Gun  Val  air«- 
eraft  as  conp»red  to  the  normal  F-06  In  oliidba  above  40,000 
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^ :vh«  (k'rt  V«1  aircs-isfv'.  aM  cLiV^,  ^juUe  et$  weii 
h 'U'aiy  duty  to  r*:7.f:ja  ’£l->i]t  ^lao  essk®*  I4« 

o Httle  ifinittf’s:  tbsiti  th«  P''46«  fii.ir  at 


A’fliC 

r«ii.„ 

is  co»eey^i«ej$,,  i IN  Gaa  VaX  airciN-ift 

Jwtil'  n‘£~’i  &W  iisaa  oa  both  iV'Sdtlf* 

'jjyj./'«rs’j  ywi»  ?}»»  Gim  Vii'll  riWM  hftv«  KS'fftt  dsealeratiosi 
tfia  ,{)C  calibidvc  F-GGj  h^’it^Siitc,  X da  «t«t  b«ll@»'e  ti/iat 
(jJ&i  fact  ie  too  dettiobota.U 

tdl^v  op‘nioa«  ttiii  ima^th  oif  /U\i*  is  m^f  i.ong  «^ou0h»  If 
iongth  oi'  tiee  tvaso  iaeraat^vd  to  h or  d tsaeoeds  M|}tte 
txttst  i.‘;o!;»d  cb£i»g  the  »heie  lead,  :it  °4suid  iq>!csv« 
i^ki  Wig  kUl  K'Htio  eoBSld«cabl/„ 


?Jo 


D.  Tl,j 


’4:'iNiti«ki9ai» 


<t!aa’r«vuie&'  Qt  the  guos  le  gaud,  I liallavft  tK!>eaas« 

' ii.H^m'«iu  kUllny  -icaaga. 


•>')  M'1  20  naM  win  kuOiUk  down  A tu'itk  ilit'i  if  a 

^vry  fsvoteblij  poiwt# 

piiui  (tfHK  g<Mn  is  ilfik'iiCH  sad  .t  lio  not  ''.'.l.nfc  tht 

yt'<twg)«v  of  yrins  shonidi  h9  out  to  linixaum  thv  ^meiuit 
' mi  luu^aaitiv '.,  aiu^uBltion  should  be  inot'ansoci  in 
i'thoic  sroyA^  If  ^to8sible«  Ihe  sc^leotot'  ocritoh  to  1II0W 
the  pll.ot  to  ?:  Of  4 ‘i  titiatt  i’<  <?)  line  /idta. 


(f4  1 do  not  believe  ilie  tactics  ace  effeoted  at  ail, 

yU  The  treagu  Hwitoc  otubiiiKing  the  sight  a','  loory  Taaga  ii 
veir"  Jesif/ibilo,  uud  I do  not  bsllctve  the  dB-'Ci^-'jS  ladleatoK 
I is  needed  ior  a:^  Q^ipeciloacud  tight  aao. 

S.,  I'ho  »}ighi  kt/iicle  ttuwi’M  Iti  u li<£tl«)  VjJii'Ctiu  J 'liile  bUt  CSM 
be  gottei  svcuutoioied  to  io  e shod  ti«e. 

j j\  They  I c)s;,k>,< on  tienuUlvIfty  coutv’ai  *«as  used  '.ixiiv;)  flights, 
and  1 think  it  is  » good  fostuco. 


K„  For  iutace  fighter  1 b£;li«VB  tr^st  the  20  m*s 

sice  vesy  dosifsble  with  » tm  eitmK  uhsyges. 


Ap^^iadly  J " Toga  76 
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GUN  VAL  PXLGF  SOMMASY  REPORT 


PART  I - Genanl  Pilot  Baekeround 
A.  10  April  19S3. 

6.  Captain  Murray  A.  RUnaioN. 

C.  Usknown. 

0.  Oalcaom. 

E«  Oniceom. 

F«  Unkaotm. 

G*  {nskssfas* 

H.  Clalaui: 

1.  Norld  Nat  II:  lkiknowl« 

2.  Koraa:  4 daatroya|il« 

1.  OUcBom. 

PART  II  - Gua  Val  Expariaaeo. 

A,  Total  Misafioaa:  3 
B«  Naiiiar  of  EagagaaMBtai  3 

C.  Naober  of  Firing  Paaaas  on  Ena^y  Aircraft:  2 

D.  Nona* 

PAST  III  - Pilot*  a CoMMnta 

A*  Effactivenasa  froa  hits  was  not  obsarved  parsonally  by 
■a  although  1 an  of  the  opinion  that  the  *20  an  aamuni- 
tion  as  eoasparad  to  tha  *S0  caliber  aumunition  is  aucb 
greatar  and  effective  in  fighter  type  aircraft  against 
the  Hig  type  aircraft  we  are  fighting  in  ihia  area.  I 
give  this  opinion  due  to  the  fact  that  I believe  a strike 
by  a 20  on  instead  of  a *50  caliber  would  have  slowed 
down  the  eneay  aircraft  to  the  point  where  we  could  get 
into  a good  effective  firing  range  and  finish  him  off. 
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B«  1 believe  the  length  of  flse  foe  this  particular  tjrpe  air- 
craft is  too  short,  Ctfusidering  overall  eKpeslene®  level 
of  the  type  pilots  that  will  fly  our  fighter  type  aircraft. 

I would  consider  6 to  10  seconds  to  be  v^ore  desirable. 

C.  As  far  as  accuracy  is  concerned,  X believe  tracers  would 
have  helped  considerably  in  one  instance  iriien  X fired  on 
a ilig  with  this  weapon.  I feel  that  there  is  a require^' 
sMnt  for  tracers. 

D.  The  change  of  tactics  of  the  aircraft  with  the  3^  depression 
of  the  guns  appeared  to  be  very  slight  and  did  not  appear 

to  effectively  change  any  tactics  as  far  as  this  theater  of 
operations  is  concerned. 

£.  Cooparing  this  installation  with  the  .50  caliber,  I do 
think  the  20  bbb  is  u nuch  bgttet  gun  to  have  iaatalled. 

The  reticle  vibration  and  the  deceleration  of  the  aircraft 
is  aoticeable,  but  I do  aot  believe  that  it  would  change 
the  advantagea  of  having  the  T-160  guna. 

P.  No  coeawnt. 

G.  No  coBsaentu 

H.  The  range  Uniter  appeared  to  work  fairly  wall.  The  blink- 
ing of  the  sight  reticle  wta  adequete,  and  I do  not  believe 
it  was  too  Intense.  The  range  Uniter  did  help  ne  to  track 
■ore  accurately,  but  due  to  the  fact  that  I could  not  close 
to  a point  where  1 had  the  range  liwlter  set,  it  did  not 
particularly  help  ae.  If  X had  had  the  tine  to  reach  up 
and  change  the  range  Halter  to  • greater  range,  I would 
have  been  nore  accurate  iflth  ay  firing.  I do  think  the 
range  Uniter,  if  the  pilot  is  properly  trained  in  the  nse 
of  the  sight,  can  be  very  desirable  in  the  type  of  eonbet 
flown  here. 

X.  The  reticle  osners  will  not  greatly  binder  the  pilot  in  hia 
forward  vision. 

J.  The  radar  lock-on  lenaltivity  control,  the  sight,  and  the 
range  liioiter,  X believe,  are  very  helpful  to  new  pilots. 
However,  in  order  to  prvoperly  use  the  forenentioned  Itens 
of  the  fire  control  system,  each  new  pilot  «ust  be  proporly 
instructed  as  to  their  usage  and  operation, 

K.  Just  as  an  overall  summary  of  ny  particular  experience  with 
the  Gun  Val  aircraft,  1 do  feel  that  a caliber  gun  larger 
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thaii  tho  ,S0  oclib«r«  The  ^20  ess  very  adequate  although 
the  length  of  fire  is  too  abort  eonaiderlag  the  overall  ex- 
perleneo  level  of  pilots  who  fly  the  aircrafts 

L.  Although  I an  of  the  opinion  that  the  20  m aoBninitioo  aa 
ec^ared  to  the  .50  caliber  smunition  is  eueb  greater  and 
■ore  eff$etive  in  fighter  type  aircraft  againat  the  Hig 
type  aircraft  we  are  fighting  in  thia  area*  effeetivraeaa 
free  hits  has  not  been  personally  sritiservsd  by  m. 
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r.UK  VAL  PILOT  SUmARy  fiLPOiff 


PART  I - General  Pilot  Background 

A.  14  April  1953. 

B.  Colonel  George  L«  Jones* 

C.  Oate  of  Pilot  Rating: 

D*  Total  Flying  Tise:  2S64  Hoyra. 

E.  Total  Fighter  Time:  2077  Hours. 

F*  Combat  Hours  World  War  II:  112  Hours. 

1.  Combat  hours  in  world  War  II  were  flown  in  P-47  aircraft 
participating  in  long  range  fighter  bomber  strikes  over 
Japan  and  China, 

G.  Combat  Hours  Korean  Theater: 

1.  Counter  Air:  260  combat  hours  flown  in  F-66A,  E and  F 

type  aircraft  against  Mig-15's.  These  missions  were 
flown  over  a period  of  timo  extending  from  June  1951 
to  April  1932  and  January  1953  to  April  1953, 

H.  Claims: 

1.  Korean  Theatcrf!  .6-1/2  Mig-"15  aircraft  dastroyed;  4 
Mlg-15  aircraft  damagodu 

I.  Gunnery  Experience:  Instructed  in  fighter  gunnery  in  F-47's« 

F-51's  and  F-U6  aircraft  as  Flight  Commander  and  Squadron 
Comruender. 

PART  II  - Gun  Val  Combat  Experience 

A.  Total  Missions:  40 

B.  Number  of  Engagements:  25.  Engageuonts  Include  only  those 

occasions  during  which  my  flight  maneuvered  for  position  to 
fire  on  Mig^lG's  or  the  Mig^lS's  altouiptad  an  attack  on  us. 
Occasionally  several  engagements  occurred  during  one  mission. 

C.  Nuoiber  of  Firing  Passes  on  Enemy  Aircraft:  14.  This  tutal 

includes  firing  several  bursts  at  the  same  Mlg  on  those 
occasions  during  which  a llig  was  bounced  and  chased  around 

Appendix  J - Page  60 
iBclssure  *2  ~ Page  74 
256 


the  sky  fot  5 oc  10  minutes. 

r.  Claims:  2 Mlg-i5  nicctaft  destL^oyed.  1 Kig-iS  aicciaft 

dariiaged. 

PAtXS  III  “ I’llot's  Comments 

A,  AigcicBft  Pegfngmanco! 

1.  A slight  penalty  in  aitcraft  pecforirtance  Is  paid  foie  in 
the  Gun  Val  Installation.  This  small  ceductlon  in  air- 
craft performanco  is  evident  in  the  climb  and  handling 
characteristics  of  the  Gun  Val  aircraft  at  altitudes  of 
4&tU00*  and  higher. 

2.  The  level  flight  and  rtaximum  dive  speed  of  Cun  Val  air- 
craft is  equal  to  that  of  the  standard  K'^6  aircraft. 
ikiNovvLt  In  my  opinion  the  aianuaru  r~u6  has  a slightly 
higher  calling  than  the  Gun  ''al  aircraft.  This  assump- 
tion is  based  on  several  Instancns  during  which  Gun  Val 
aircraft  and  standard  aircraft  were  flown  in  a lengthy 
starn  chase  against  high  flying  Mig-i5  aircraft.  On 
these  occasions  the  standard  K-06  achlavud  a IbOU*  to 
2000*  altitude  advantage  over  the  Gun  Val  aircraft. 

(Note:  ItoWwver  the  Mlg  still  climbed  away  from  both 

{•■-U6*s.) 

3.  llatieMvevsbilityi!  Gun  Val  aircraft  naneuverabt lily  in 

cwnbai  vs  Wig- 1 O'  s was  nut  affected  to  any  groat  degree 
by  the  T-lGU  inatal latlun.  The  slight  differaMce  ba- 
tweoa  a Gun  Vsl  K-tlG  sud  .Ul  callbrr  t'-G6  is  Uto  greeter 
nose  hesvlness  of  Gun  Vol  aircraft  which  is  n>>tlceable 
abuvo  Ihis  can  be  handled  by  Judicious  use  9t 

stick  irliu  and  stick  pressuras. 

4.  Hecclermltiit;  The  speed  drop  off  darlry  the  firing 
all  four  guns  on  a I'i  to  2 sacvAnd  bgvi^t  la  siuch  murt: 
notlcesblo  In  the  Gun  Vsl  Instsi  1 sticn.  This  ber.oaeS 
especially  appuront  whan  firing  on  'tlhosty  sircrafl  at 
hl^h  allltudes  and  slow  air  speodsi. 

B.  Length  of  Kirus  Four  end  one  half  ,'««cOnd«  of' flee  is  in- 
adequate to  effectively  cupu  with  the  vjoabtit  firing  sliuationa 
most  usually  encountered.  To  meet  pressnl  and  immediately 
foreseeable  combat  conditions,  it  appears  that  9 to  10  seconds 
of  fire  should  to  provided.  This  is  based  on  firing  oppoituni- 
tles  os  they  are  influenced  by  the  present  fire  control  systom, 
aircraft  porfni.oiaiii.v  and  iiistnlled  armament. 

Appendix  J - Page  01 
Inclosure  *2  - Page  75 
259 


c 


• Icacecs;  Combat  expec^eace  iu  Koeea  indioatev  that  the  use 
of  tracer  annunition  is  highly  desixsble  in  ai£'«to-slf  ooobat. 

The  fice  conttol  systera  oow  in  use  Mill  not  compiite  aocuEitely 
undef  all  combat  fixing  conditions.  Tho  use  of  txacex  aiaatuiii- 
tion  as  ao  aid  to  the  fire  control  systca  whoa  used  in  eoa^ 
Junction  with  the  sight,  has  resulted  in  the  frequent  destruction 
of  enemy  aircraft  which  would  have  otherwise  gone  uuseratched. 
Aside  from  the  primary  use  of  tracers  as  rdentioned,  tracers 
are  helpful  to  a pilot  when  firing  on  aircraft  which  is  cut 
of  harmoiiizatlon  or  whon  using  a sight  which  is  malfunctioning, 
noth  situstioni  are  coriaion  oeouereucea  in  the  field. 

D,  3**  Nose  Down  Cunst  In  lay  opinion  the  3°  nose  down  installation 
in  the  makes  it  difficult  to  trosk  r.  target  from  directly 
astern  because  it  forcOi  the  pilot  to  fly  in  Jet  wisli  in  order 
to  hold  the  pipper  on.  The  resulting  yaw  and  pitch  movement 
of  the  aircraft  nut  only  hinders  accurate  sighting  but  probably 
Increases  bullet  dlspS'rsioii  conaidersbiy. 

li.  lermlna^l  tvffeuiiveneNSS  The  tenalnai  effectiveneis  of  this 
w mu  Instailatiun  is  much  groster  thut.  the  caliber  in- 
gialiatluu.  As  ao  examples  using  standard  ! fired 

it  a Ulg  irotti  dead  astern  range  UtiU*  and  altitude  2!U.aoo'. 

The  firing  hurst  was  u 2ii  to  3 second  burst,  tbe  paiteiu 
tiuuHiletsly  cuvered  the  riiy's  fuselage  and  the  Ulg  went  down 
burnlag.  Under  ilmuat  idititicei  clroumstenoes  1 fired  uu  a 
Uig  using  the  isstall&liilun.  This  Uttw  the  eltltudn 

wes  >12.00(1'  end  1 fired  e 2 Ceuund  hurel.  The  lUg'c  fuseUge 
was  bleuheted  with  hits.  In  less  then  e secund  this  llig  went 
duWki  burning  su  hvavlly  lliet  the  lest  hell'  of  the  burst  was 
prubebly  ineffective  becuiiea  the  sauke  was  su  deuss  1 cuuld 
nut  see  whet  1 was  shuotlng  et. 

Number  uf  Ovnsi 

1.  The  present  four  gun  Insteilelion  fulfills  cowbet  re- 
qulreiA«i)ts  from  the  itaudpulnl  uf  letmlnsl  belli  sties 
effectl vanesB,  tste  of  fire,  and  dispersion  pattern. 

2.  1 do  nut  Leliooe  that  ftwer  guns  with  m<ue  anssunition 
would  be  a desirable  cutnprwiisr,  hecai’ae  of  the  reduced 
hit  ptubabllily  uf  such  an  Instull  itlun,  unlnac  thay 
were  mounted  in  an  aircraft  which  postasied  a defj/iitir 
pnrforarsnce  advantage  over  the  alicraft  agelnst  which 
it  was  flown.  Ihe  most  effectivo  way  to  raise  the  bit 
probability  rate  for  any  instsliatlon  is  to  iievu  a 
positive  rate  uf  closure  ami  "got  closo**  before  firing. 
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. A selector  switch  would  be  desirable  to  aliOw  tne 

to  fire  two  or  four  guns*  depending  upon  the  circumstances. 
However,  this  type  of  switch  is  not  absolutely  required. 

Tactics! 

1.  The  tactics  used  by  pilots  flying  standard  F-66  aircraft 
as  compared  to  tactics  used  when  flying  T-160  modified 
F-66's  are  identical.  They  are  primarily  offensive 
tactics  designed  to  place  the  attacking  element  into 
effective  firing  range  and  position. 

2.  The  T-160  Installation  did  not  show  a consistent  increase 
in  effective  firing  ranges  over  that  of  the  .50  caliber 
installation.  Primarily  this  can  be  attributed  to  the 
problem  of  fire  control  when  firing  at  ssMll  fast-graving 
targets  at  long  ranges.  Major  characteristics  of  the 
installation  together  with  remarks  as  to  effectiveness 

as  compared  to  the  .50  caliber  installation  and  tactics 
are  as  follows: 

a.  Hioher  Cyclic  Rate 

Total  rounds  per  minute  almost  the  same  as  the  .50 
caliber  installation  thus  affording  almost  equal 
hit  probability  with  much  greater  destructive  power. 
This  factor  increased  effectiveness  of  tactics  used. 

b.  Shorter  Time  of  Flight  of  20  MM 

Made  no  apparent  difference  in  fire  control  effective- 
ness under  2000*  range  and  at  ranges  approaching  3000*. 
I doubt  that  the  20  mm  projectile  has  a greater  re- 
tained velocity  than  the  .50  caliber  due  to  the  better 
sectional  density  of  the  .50  caliber  projectile. 

c.  Four  and  One  Half  Seconds  of  Fire 

Reduced  the  effectiveness  of  the  tactics  used  when 
compared  to  the  15  seconds  of  .50  caliber  fire 

available. 

d.  Diseharoino  Spent  Cases 

No  effect  on  tectics.  Wing  men  had  no  trouble  in 
avoiding  discharged  cases. 

e.  Aircraft  Deceleration 

At  very  high  altitude  firing  at  slow  airspeeds,  the 
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dficdl 'di-ail on  effec^ivoaois  fi-f  th«  taiisUoi 

uii^d«  l)ace‘t3r»tion  Waii  uui  paitlcuUil/  aoUc«abl« 
wU<m  firing  mi  bigli  Mach  apaed)!. 

0 

'3  ■ IjtSP.rfialon  *yf  <»unH 

Xn  ny  opluioii  iiuii$  diiWii  dapittaalou  of  gui-ty  Ken 
ducifrd  tfffectlvdhiys  of  t«cii<>y  u»«il  bacuuy#  It  foicod 
thu  pilot  Into  flying  in  tht*  Jot  w«»h  oii«D  Uicklag  • 
tiftiyav  fiylttg  ttimight  »w«y  froti  bitu 

V- 

K«ny  u<(Mi  a-oiyi  •ffactldo  ibia  tb«  .'60  cHlibai  lound, 
Ihid  ontt  facluy!  aloav  yiroatly  incisalicd  th«  offivc^ilv*^ 
nail  of  t: « i acitlcg  ui«d. 

b.  bafaqalva  T-rlA|Ci 

Tms  X-16U  !:  jtsillailun  did  nui  ohaaga  dafaailva  tauilca 
Miad. 

H.  iticoa  Llaliau 

1.  lh«  langa  limfi'  . fa  a daftulta  aaaiat  to  tba  praaent 
fiia  ooaUul  ay"  Ha.  lha  In-raugw  iadicaioK  pottlon  of 
iba  vau^o  llailt  fi  vary  iHioctant  ainua  tba  pilot  oau 
ba  auia  ha  la  I t cilwya  without  taklngi  hta  ayaa  off  ol 
bla  ituai. 

X.  ftliiht  Ctffltct  ^n<|taUatiyn.  wbloh  araa  fim  ulillaad 

^ ".ha  Cutt  aliut'.yft  waa  too  lacga  and  did  offaot  tba 
pllui'i  vlolbillly  w'lun  atlaaptlnu  to  pick  up  oi  ti^aok  a 
faat  Hiuvlnu  locgai.  Th<y  naw  latlola  atilob  waa  flually  lu- 
atallad  in  ihaaa  alitCktift  was  n giestly  iatpivovad  latlole 
liiatallailou  ahd  a daiiililta  aasal  to  iha  antiaaaui  ayatw. 

X highly  lacooHiaud  a caticla  of  thla  type  of  InataUatlott 
In  future  flghtor  alkccbft. 

J.  Thf?  Lock  On  NenaHlvity  Control  waa  uaad  on  ptoutioilly 
ovary  ynlialon,  Titli  f-  liTura  Inciaaaea  the  effaotiveuosa 
of  thla  fire  control  ay-  teni. 

K.  Additional  Comiionts  No  a^dount  of  flea  control  equlpnHsnt 
will  aver  pay  for Iteoli  if  it  it  Dountad  on  a gun  plat- 
forei.  from  which  a pilot  flroa  from  an  out  of  range  poaitiuui 
eittiac  through  lack  of  pilot  ability  and  Judgment  or  through 
sheer  lack  of  aircraft  porformance. 
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L«  Sxt^igjitvi  Ii^  «ir  cudbat  t0<iay  th«ic«  li  « d«fiuit«  iraquiKowiaii 
tot  a iib)i!  trouitti  idilcb  pMaatL'ata*  aad  cipa  aad  taaira  intg^t 
aeaaa  of  altctaft  atruotura,  Tft«  rtNiafraw^Kt  for  tbit 
at  pKoJmctlJla  will  lucr««»«  la  tiba  futura  as  tiiitcokoft  atructucal 
Strottyth  Is  iucras  o<3  to  mifHit  tha  sirassas  of  blyhor  spusds^ 

Coabat  axp«iriau«>a  lu  Kok'aa  baa  ahomi  that  aa  altoKaft  hit  aad 
danfmed  by  tiaaaoa  flea  flea)  oaa  aaldoH  ba  catuuad 

to  8 ccdbst  |8  ccss^lesiSob  oSatud,  evoa  thoisyh  ths  pll«t  use 
abia  to  fly  It  bach  sad  iaad  at  bla  kiMaa  baaa. 

Tha  i^ua  Val  T-160  Cuu  aaa  tasted  uadar  tba  foliowlay  80Bdl~<- 
tioaa  la  ooadiat  which  seEloualy  llaltad  Its  coabat  affaotlva- 

aaaa. 

l«  CoopcasaoE  stall  of  airccuft  aaylna  uadar  oodbat  flrlay 
aoaditlaaa. 

2.  Llaltad  to  four  aad  oaa  half  saoouda  oit  firs. 

3«  Llolted  to  use  of  oaly  two  yi/iaa  above  3S,000*  <aa  aa- 
aatlafiototy  attaiBpt  to  provyat  coapniaaoc  atail)« 

lu  spite  of  tbasa  ilaltaUoaa  a i«tio  of  ft  Hio«l&*g  da*troyad« 

3 Illchl6*a  pcvdiably  deoteoyad  aad  lb  KUy~.lG*s  ifUnayad  as 
oppoiivHdl  to  tao  F-^  (»ud  Val  aircraft  daMayad  la  oo«bat  was 
aohlaved.  This  Icidioafioa  a hlf/h  gua  affacUvanaas.  lu  ay 
oplaloa  Hhccr'th'd  pt'iliiaat  liaittttloaa  aice  renovod*  the  20  ua 
guo  should  be  iaatailad  la  our  fightac  alroraft.  This  in- 
itallatio]i!i  will  thaa  result  ie  a daf.i.pita  inoreaia  1b  arw 
aaat  uoabat  affautivaaaaa* 
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SECKET  . 

SkiCUHITY  IM  l-OHii*  ATIOM 


Hti;ADaUAr?f£f^5 
PAW  EAST-Am  rOHCliti 

Af^O 

d/u  Foai)iuijit«r»  SAti  FVttQolsdd^ 


Conuuit^QCW  iu  Fiiml  of  Qv/tviVnl 


TOi  CoiBamdl/Ag  0«QOt«l 

Air  Ihrovlag  Crouiki  Couiniidil 
EgUu  Air  Tore*  Bibo,  FlbrldB 


tb«  flndltigA,  mg  Butul  tlBd  la  thg  fH^wl  ropot't  tax 
thu  Kbiwui  pliuBd  uf  Prujout  Guu>-Viid,  bAVti  'bBttd  rtuvlgved 
tv  tha  Conandlng  CkiiaoMkl,  BBr  ’Eemt  Air  l^broaiii,  and  tlio 
doholualcuu  gxtd  rocouswi^gtlonii  io*o  oonuurrtd  iu« 

FOR  THE  COMM&NDII«i  QEHSRALl 


Deputy  for  Operationa 
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SECRET 

SECURITY  INFORMATION 
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Aie  R«/i0axreb  6 Deveiopaiaiit  CedauiB'dit  AU>ut 
Colt,  S«  Di.'«swe£.(  P«Oa  13^5«  BmUImov*  3.,  Did,  2i 

CMBMuddi'^  Wi'iybi  Aiti  D«vtlop<«sut  CvBt«ir«  Col* 

F,  A,  Hoitt,  HTtCH*  Mkright  l«attov«on  AFB,  Ohio  1 

Aie  Matesiel  Ces^sssad,  Att&i  iSr.  E^^sale 
IkbOi’,  k*«S.tosf8sa  AFU,  Ohio  1 

Ccisttiiidtttt  Air  Force  At&imai  CoDter,  Attet  Capt«, 

G:*  C.  Hoior,  GSglltt  AFB,  Fli*  1 

CcMUioder,  FEALOG  FOB,  Attui  AlLMf^2e  AFO  329  o/o 
F«  M«,  S«H  FtHBolsoo,  Celif*  1 

leetltute  for  Air  HiiipocB  Researcb,  BoBStiai  of  ScieMoe  6 
loduttry,  Attui  Hr*  John  H*  Nestero  Jru»  University 
of  Citioago,  Chicago  37*  liiimla  1 

Office,  Chief  of  Ordtaaaoe,  Uepartawiat  of  the  Araiy,  Attaa 
Col,  »*  B.  Studler.  ORDTS,  Woibiuatoa  25,  D.  C.  1 

Coloanl  0,  B.  Jobason,  Director  of  Bequir«aents,  Far  Sasi 


Air  Forces,  AFO  925,  c/ot>«il«,  San  Francisco,  Calif* 
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DEPARTMENT  OF  THE  AIR  FORCE 
HEADQUARTERS  AIR  FORCE  MATERIEL  COMMAND 
WRIGHT-PATTERSON  AIR  FORCE  BASE  OHIO 


FEB  I 9 2002 


MEMORANDUM  FOR  DTIC/OCQ  (ZENA  ROGERS) 

8725  JOHN  J.  KINGMAN  ROAD,  SUITE  0944 
FORT  BEL  VOIR  VA  22060-6218 


FROM:  AFMCCSO/SCOC 

4225  Logistics  Avenue,  Room  SI 32 
Wright-Patterson  AFB  OH  45433-5714 


SUBJECT:  Technical  Reports  Cleared  for  Public  Release 


References:  (a)  HQ  AFMC/PAX  Memo,  26  Nov  01,  Security  and  Policy  Review, 

AFMC  01-242  (Atch  1) 

(b)  HQ  AFMC/PAX  Memo,  19  Dec  01,  Security  and  Policy  Review, 

AFMC  01-275  (Atch  2) 

. (c)  HQ  AFMC/PAX  Memo,  17  Jan  02,  Security  and  Policy  Review, 

/ AFMC  02-005  (Atch  3) 

1 . Technical  reports  submitted  in  the  attached  references  listed  above  are  cleared  for  public 
release  in  accordance  with  API  35-101,  26  Jul  01,  Public  Affairs  Policies  and  Procedures, 
Chapter  15  (Cases  AFMC  01-242,  AFMC  01-275,  & AFMC  02-005). 

2.  Please  direct  further  questions  to  Lezora  U.  Nobles,  AFMC  CSO/SCOC,  DSN  787-8583. 


LEZORA  U.  NOBLES 

AFMC  STINFO  Assistant 

Directorate  of  Communications  and  Information 


Attachments: 

1 . HQ  AFMC/PAX  Memo,  26  Nov  0 1 

2 . HQ  AFMC/PAX  Memo,  1 9 Dec  0 1 

3.  HQ  AFMC/PAX  Memo,  17  Jan  02 

cc: 

HQ  AFMC/HO  (Dr.  William  Elliott) 


DEPARTMENT  OR  THE  AIR  FORCE 

HEADQUARTERS  AIR  FORCE  MATERIEL  COMMAND 
WRIGHT-PATTERSON  AIR  FORCE  BASE  OHIO 


J 
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MEMORANDUM  FOR  HQ  AFMC/HO 


FROM:  HQ  AFMC/PAX 

SUBJECT : Security  and  Policy  Review,  AFMC  02-005 


1 . The  reports  listed  in  your  attached  letter  were  submitted  for  security  and  policy  review  lAW 
API  35-101,  Chapter  15.  They  have  been  cleared  for  public  release. 


2.  If  you  have  any  questions,  please  call  me  at  77828.  Thanks. 


ES  A.  MORRQW 
ecurity  and  Policy  Review 
Office  of  Public  Affairs 


Attachment: 

Your  Ltr  14  January  2002 


MEMORANDUM  FOR:  HQ  AFMC/PAX 

Attn:  Jim  Morrow 


14  January  2002 


FROM:  HQAFMC/HO 
SUBJECT : Releasability  Reviews 

1.  Please  conduct  public  releasability  reviews  for  the  following  attached  Defense 

Technical  Information  Center  (DTIC)  reports: 

a.  Flight  Test  Program  for  Model  P-86  Airplane  Class  - Jet  Propelled  Fighter,  2 
December  1946;  DTIC  No.  AD-B804  069. 

b.  Physiological  Recognition  of  Strain  in  Flying  Personnel:  Eosinopenia  in  F-86 
Combat  Operations,  September  1953;  DTIC  No.  AD-  020  375. 

c.  Phase  IV  Performance  Test  of  the  F-86F-40  Airplane  Equipped  with  6x3-inch 
Leading  Edge  Slats  and  12-inch  Extensions  on  the  Wing  Tips,  May  1956;  DTIC 
No.  AD-  096  084. 

d.  F-86E  Thrust  Augmentation  Evaluation,  March  1957;  DTIC  No.  AD-  118  703. 

e.  F-86E  Thrust  Augmentation  Evaluation,  Appendix  fV,  March  1957;  DTIC  No. 
AD-  118  707. 

f A Means  of  Comparing  Fighter  Effectiveness  in  the  Approach  Phase,  October 
1949;  DTIC  No.  AD-  223  596. 

g.  War  Emergency  Thrust  Augmentation  for  the  J47  Engine  in  the  F-86  Aircraft, 
August  1955;  DTIC  No.  AD-  095  757. 

h.  Operational  Suitability  Test  of  the  F-86F  Airplane,  4 May  1953;  DTIC  No.  AD- 
017  568. 

i.  Estimated  Aerodynamic  Characteristics  for  Design  of  the  F-86E  Airplane,  26 
December  1950;  DTIC  No.  AD-  069  271. 

j.  Combat  Suitability  Test  of  F-86F-2  Aircraft  with  T-160  Guns,  August  1953;  DTIC 
No.  AD-  019  725. 


2.  These  attachments  have  been  requested  by  Dr.  Kenneth  P.  Werrell,  a private 
researcher. 

3 . The  AFMC/HO  point  of  contact  for  these  reviews  is  Dr.  William  Elliott,  who  may  be 
reached  at  extension  77476. 


(John  d.  weber 

Command  Historian 


10  Attachments; 

a.  DTIC  No.  AD-B804  069 

b.  DTIC  No.  AD- 020  375 

c.  DTIC  No.  AD- 096  084 

d.  DTICNo.  AD-  118  703 

e.  DTICNo.  AD-  118  707 
f DTIC  No.  AD- 223  596 

g.  DTIC  No.  AD- 095  757 

h.  DTICNo.  AD- 017  568 

i.  DTIC  No.  AD-  069  271 

j.  DTICNo.  AD- 019  725 


